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FOR'WORD

This report supersedes WADC Technical Report 55-1, same
subject, dated October 1955, all copies of which should be destroyed.

The work was performed under Task No. 41651 of Project No.
4156, "Electronic Tubes and Transistors." Mr. Rex S. Whitlock was
the responsible task engineer for the Electronic Components Labora-
tory, Directorate of Laboratories, Wright Air Development Center.

Acknowledgement is made to the many individuals who, although
they cannot individually be identified, have assisted in the preparation of
specific parts of this report, and to the personnel of Aeronautical Radio,
Inc. under Joint Service Contract NObar-64508.
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ABSTRACT

This technical report presents tube Information primarily from
the point of view of the electronic equipment designer as a guide in the
application of electron tubes. In Part I tube properties are discussed.
These are grouped according to ratings, characteristics essential in
circuit operation, and properties detrimental to circuit operation. Part
Ir discusses the tube properties in relationto circuit design. It includes
a check list for use of the circuit designer to insure coverage of all
important design factors. Part M contains numerical data and special
design considerations for specific tube types. Part IV presents product
distribution curves derived from Life Test records where available.
The concepts of specification control, operaclon within ratings, ,.nd tol-
erance o. characteristics are emphasized throughout.

PUBLICATION REVIEW

This report has been reviewed and is approved.

FOR THE COMMANDER:

'FRED C, SCiWtv.r~t• Lt, Colonel, USAF
Act. Chief, Electronic Components
Laboratory
L'irectoratt: of Laborator '.s
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TABLE 1- 1. TABLE OF SYMBOLS

For the purpose of simplification, the following
abbreviations and symbols are used herein and on t he
tube specification sheets wherever practicable.

An-,,trom unit eb "Peak dcaodSifeI or plate voltage
A Amperes (may tbe either aerm Ebb de anode or plate eupply voltage

ý.r de) Eb lb Adjust plate voltage to produce
a Awapere% (peak value)t or asiode the specified plate current

a& c aImperes (71051 IcFcl.2.3l de voltage on repective grrids
n I alpha) Attentuition ennstant FecdKe2,1 de supply voltage to respective

'eAlternating cur. cot Irrids
Atic dc amperes Ec lb Adjust grid voltage for the sprei.
ALL) Acceptance limit for samp'e dis. tie'd plate current

AQI. Acc-ti' uliylen Eco de cut-tiff grid VoltaireAQ. cc-p~d qaltyli' d Voltage peak between anode No.. I:J (beta 0 l'haxe c~matant. and any deflection plate In
B - o Tuning suaceptance cathode ray tubes
c Velocity of light FAyd olaeo -aoe.-rdcm

C'apa.citance.E setvolndayemiof ianod rdcn
Dclzreezetitirae End-of-plateau voltage

Crk. Cgp. Tubes Faaiac'btcntedc f Filament or heater voltage
Crk. ecr. Tubde raindic- ed we h lc F~f 'P0 Adjust filament potential (with
Cpk t. toe niae other potentials held constant)

CnInput capacitance to reduce the power output ob-
Cli Capa.citor between cathode and tamned on osillation by the

g~round amount specified
CL Load capacitance lFgl.z;1 -ma value of ae component of
em C'entimeter input Voltagre for respective
(7u! Output capaci -tance r rids
cps Cycles per secondPikPavotgdrpbwen rd
CRO Cathode ray oscilloscope and P caktvoltaedrpbtengd
et .Center tap egry.ery 1.2.3 Peak forward grid voltage.
CW. Continuous wave egs Peak inverse grid Voltagre
.1 (delta A chong-e in the value of the in-. * hk Iheater-cathode voltage (sign to

dicated Variable. When ex- indicate pnlatity of heater with
pressd in percent the differ- respect to cathode)
ence in readings is divided by l'ad Ignitor voltage drop

-~z ao~ c toeapuoent *I output Yoitage of
piled by 100 rectifiers

db Decibels F.O Overvoltage for radiation counter
D11.2,3.4 Deflection plates tubes
de Direct current to Pulse amplitude
DF Deflection factor In wolts per inch Ep rms value of the at component of
dik Ra~te of rise of cathode current plate voltage, with mepect ts
it- pulse cathode
Du The product of time of pulse and Epp ac anode or plate supply voltage

pulse repetition rate (duty epx Peak plate inverse .olt~ace
cycle) epy Peak forward anode or plate for-

ely D y node ward voltage.
ED Itallistic deflection Vr Retflector voltage
Eb.Ebi.2.3 dc %oltare r-n respective anodes ERt Reservoir Voltagre

or Plate*.. In the eatie of multi. Era Resonator voltage
pier tubets containing more than Fit de emission voltage
oreS operntinir unit. the number EsStarting voltages for radiation
cf the unit concerneed is In- counter tubes
serzed between the- Voltaire P~m. F~d External shield Voltagre
tweot anti the element symbol. For FKxh Shell voltage
e-xample. M~. Elp. EMet etc. Esig Applied signial voltage
The numbtr of the unit is the Eta Target voltage
number of the plate In that unit fad Average voltage drop betweetn

anode and cathode
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TABLE 1-1. TABLE OF SYMBOLS (Continued)

rtd P,-ak voltage drop beteen anode it Reservoir turetret

arid cathode Irs Resonator current

1? lonization, breakdown, tir striking Is dek u.mispion cup rent

voltage is Peak emission current

I. Flan•nt log dr comlpone.nt of primary emission

F -'Fiet,,ney (in cpsi from gi-ad indicated

FA Maximum frequency above which its dr t.rget current

recalwving tutb pe.iformance de- Ioniuzation current

terior~ate., perriiuily and sharply K Degrees Kelvin

Ft Miaximum frequericy at which k C'sthicde
kc hitlocycle,

Maimum rating apply iecycles

F2 Fi .quencvy at whi'h maximum KTB Theoretical rcsistanc e noise Iower

plate voltages and plate input kv Peak kilovolts

are lihitted to .r1.1 percirnt of the kA kilovoltm

ratings for Fl. For frequencieSi kva Peak kilovol.-amperes

between Ft and F2 the maxi- kva ak kilovolt -rm s

mum plate voltage and plate k'edc de kilovolts a "

input will be reduced in the

roetrect proportion so that at kW Kilowatts

the frequency F2 these factorq kw Peak kilowatts

will not extied So percent of . Lambert%
LAI. Lower acceptance limit for sam-

rhe-ir maximum tatitigs pie average or sample median

fet F'i.iment ernter tUp f ilambdaP Wavelength

rk F_'.>ment-cathode return 0 isuiant wavelength
Fag Frequency of signal generator Le Conversion loss or gai i ratio of

ft. L. FVot lamberte available signal power to the

G - Are, Ilrat i,,n of gravity available intermediate frequency

G ye. lEquivalent econductance power)

"- (gamma't Propagation tonstant [lb Leakage current

g, g1.2,3 Grid (number to identify grids, I Insertion loss
starting from cathode) Im Lumens

g2 4 (rids having common pin connec- LRI.M Lower reject limit median for a

tieon sample of tub"s

GA Gas amplification LSI Standardized light source supplied

;r (Gax ratio by a coiled tungsten lamp with

fl Field strength in guns a lead or lime glass envelope

hrt Heater renter tap operated at a color temperature

ht lleater tap of 2.870"K

Ia An,edt. current LSLA Lower specification limit for aver-

lb. 1hi),2,3 dc current of respective anodes or age of acceptable lots

ple". 1" r Igurie 0 miterit. or one i miilOfl

Peak value of tic anode or plat@ m Meter, or one.thousandth

current. When used in reference mA ......... ac (rms) or dti milliamperes

to pulses, the maximum peak ma Peak milliamperes

current excluding spike mAac an milliamperes (rms)

Ic. Icl.2.3 etr ,urrtnt of respective grid mAdce de milliatireres

IV Peak grid current Me Megacycles

Idy Current of anode producing see- Meg Melgohms

ondhery emission mfti Millihoor lamberts

If Filament or heater current fl Millihenry

if Intermediate frequency ml Milbiamberts

Ig trms value of ac component of grid mr Milliroentgern

current MRSI) Maximum rated standard devia-

Ihk Ilester.cathode leakage current lion
IiIntrcretms Milliseconds

i Iignitor current Mu or u Amplification factor

k itr cathode current mVac ac millivolts (rmsl

ik Peak cathode current

iL Peak load current

,n! 'on. Interr'ei -onnection my Peak millivolts

h, dc eompontit of output current of MW Megawatts

rectifiers per tube Mw Peak megawatts

lip rms value of ar -o-nponent of mW Milliwatts

plate current mw Peak milliwatta

pRelteer current N .'ounte for rapdiatior em ,'ounr tubes
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TABLE 1-1. TABLE OF SYMBOLS (Continued)

nr No c-,nr,,-ct.or. rp l[i.naiic intern"l plate resistanc

N-i...- beure of tube

Npoo Coura per minute ra Remnator

Np. Counts pfe eecond Video impedansee

Nr fltpu n.:'-e ratio (ratio (f niis Static sensitivity (phototub5)

pow-r rotpui to res•isItance i•iistP Dy.n"am snsitivity (phootabUS")

,iver) a Stariter electrode

P Platese .'onversion transcondoctsnce

rp Per plate Sd Spectral distrnbution

Pb Plate breakdown factor tepi 2 ad Shield
prr lb) Stl, X2, etc Tranacondu•ctance between the do-

Pi Aversea. drive power ments indicated

pd Peak drine power ah Shell

Pgl.2.3 Power di-sipation of reslectis' e (sigmal "Input" standing-wi we ratio Ill

grids vnotage

Pi Power input (plate) W lligma -Output" st4nditl-w"Sve ratio In

Pt Peak power input plime) voltage

pi Reactive power in watt& Sm Tranaconductanct (eontr.ol grid-

Pt Plateau lrngth plate)

Pn N'oiPs output ASm. Mer. Change in Sm. etc. of an indiui-

Po Intrinsie P Ef dual tube, eausd by the spred-

P. Average p,-Wer output fled chanri' in Ef

P, lI-ak leakage poWer Aso. etc. Change in Sn. etc- causod by a

[)-u t test (life, shck, fatigue, etc.)

APo, etc Change in P.•.tv of an id-- Sr S.-nsttivity ratio (max. Ib t main.

Ef dual tube, csused by the spec'- IbJ

fled change in E-f T Tenmperature (degre•s centigrade)

AI',. etc th;ioge in Pu. etc. caused by a Test duration (setonda, unless

I tent i.ife. shick, fatigue. etc.) otherwiie specified)

po Peak power output TA Ambient temperature

Pp Plate or anode pea-er dissipation to Ta rget

per Pulse recurrence rate in pualse tad Anode delay time. A time interval

per second betwe-n the point on the rising

Ps Relative plateau slope portion of the grid pulse which

Q Quality of a circuit is 26• percent of the maximum

Q|t . ...aded Q unloaded pulse amplitude and

Q,• Intrinsic Q or quality of a circuit the point where anode conduc-

without external loading tion take, place

r Rflector t1ad Atiotd, delay time drift

r Rwtntgen TB Eivelope Cp ,ptrature

~b dc resistance of external plate cii- pua-l t,, fall from 70 7 percent
ouit I by-passed) of the maximum puls.e ampli-

Re dr resistance 'if vttxtnal grid cir- rude to 6h percent of the mani-

cult (by-passed) MUM pulse amplitud". exclui-

Mc Reference rrristor for noise ratio aeg ;;-ikc, in. n:cro;acc.nda

n,-aturements (for crystal rec- TIug T. mr-t rature of condensed wi-.r-
tifiers) Cory in 'C

.i Radto frequency tj Viriaticn in firing time

Rf Resistance in series with filament tk Cv,th,odc conditioning time (in

or heater ecoy.ds) necessary before the

R" kesistance in series with grid -.l-ppiration of high voltage. In

r lyiamic internal grid resistance TR tubes, time delay between

Rk Rm-s]itance in series with cathode appl,lcatirn of ignitor voltage

-tkal. Rka2, .ind rf pwer

itikrs. Rfrn. Tube resistance between the ese- tp Pule durstinn (excluding inag-

eo. trod"-s indicaled netronn). The timi. Interval be-

RL Load resistance (Unity powar tiveen the pointt in' the trace

factor. Negligible dce rsistance) envelope at which the inAtan.

c-. nsones'qs on-niaplitudes are vq'n! t0

tRp Resiatance in series with plate ax 70.7 percent the maximum

anocde amplitude exi.ading spike. Fur
martni-tns. we 4IC I 3
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TABLE 1-1. TABLE OF SYMBOLS (Continued)

!It Time c,,n-tant '-f ri.e (excluding x Deruotinni peak inverse value

magrnptionr). The time duration - I Tbe iritntatinn 4 n tutw ric!;adly
of a pulse tn rise fr,,m 26 per- mnunted for mechanical testa
cent of th.- maximum pulse am- with th4 main axis of the tube
plitudo to 70.7 Mircent of the parallcl to the diri-eti,,n of the
maximum pulse amplitude. ex- accelerating force. tWhen YT

eluding spike, in microseconds is referred to fir shock tests.
tre Time of rise of current pulse in the pnncipal baoe of the tube

microseconds (for marnetrona. is toward the hammer)

see 4.16.3.3) Y2 The ,rientation of a tube (for
trV Time of rise nf voltage pulse in shock tet onlyl which is the

microseconds (for magnetrons, same as V except that the
A ie 4.i6.3.3) principal base of the tuto is

A Amplifiration factor away from the hammer
we Microamperes, peak value 7 Dlenotintg peak forward value
uAac ae microamperes (ms) z Imeane

uAde 4c microampere Zd Impedance to ane of defloctiom
UAIL Upper acceptance limit for am- plaie circuit at power-supply

pie average or sample median impedacve
umhos Mlcromhos
uf Mirrofarads ZL- Impedance of the grid eircuit

uh Mr nries Z.-K lmp'dan-e between gnrds of push-

URL.M Uppe. reject limit median of a y-all circuit
sample of tubes /Lk Impedance betwerei grid and

us Microseconds cath,<de
1181 \ Upper specification limit for aver- zg Input impedance

ages of acceptable lots Zi LoAJ reactance (v i neglizible

uuf Micromicrefarads dr resistance)
uVa - .e mi-ruwvilta (rims) Zni Modulator frequency load imped.

uVdc de micruvolts ante
ii'A" Microwatts Zo Output impedance and character-

V Volts (may be either ac rms or dci istic impedance
v V~lts, peikpedauce

v Volts, peak rels Zp Impedance in plate circuit

vA Peak volt-amperes Zpp Impedance between plates in push-

"Vcr ac volts (rmril pull circuit

Vile dc v,-ults

v'in %'rlts, peak value, per inch of de- 11)2 Deflection produced by the deflec-
flection tion plates near the screen (for

%'J Amplitude jittet cath-de-ray tubes)
It 2n i % b.iiair "i01u-1.9 -. .-.-

VU Vi.lumc. ullits 3['4 Deflection produced by the deflec.

Vx rxtinguishing voltage finn plates near the base Jfor

W Watts cathode-ray tubes)
w P,;,k watts
WS Spike leak;age ener,.y

X1 The orientation 4f a tube rigidly Standard design test
mounted for mcchsiisral tests

with the main axis of the tube . Speial design test

and the major crosis-section of 4 Tist to be performed at the con-
the tube elements normal to the clusion of the holding period

direction of the accelerating (SA-e 4.5)
force

X2 The orientatiiin of a t•he riuidly Indicates change on tube speci-
ME-unted for mr--hanu,-pt tests fication sheet

with the main axi% of the tube
normal and the major crotssi- Indicates delhion from the tube
section parallel to the sccelerrt- specification sheet
;ADg f,,3rp
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I . TECHNIQUES FOR APPLICATION OF ELECTRON TUBES IN
MILITARY EQUIPMENT

INTRODUCTION

The objective of this report is to provide an aid to design engineers of mili-
tary equipment in the application of electron tubes.

The complexity of military aircraft has become such that the misapplication
of a single part can nullify the aircraft's effectiveness. The variability of the elec-
tron tube, as a manufactured product, has often gone unrecognized because certain
information about the properties of electron tubes has not been available. Failure
to appreciate the significance of this variabiUty as a design factor has many times
resulted in k'ailure to realize operational reliability.

It is evident that more than the electron tube-equipment relationship influences
reliability. Contributing factors fall into several areac, such as military require-
ments, equipment production, environments in which used, manner in which used,
and maintenance and supply practices. This report confines Itself to a considera-
tion of electronic equipment design as It Is in• aenced by electron tube procurement
specifications. Every effort has been made to present the information construc-
tively, factually, and in a manner which makes Its value apparent without detailed
study.

The contents of this report conform to the latest issue of Military Standard,
MIL-STD-20UC, with application information on 52 tube types. Eventually, all re-
ceiving electron tube types covered by MIL-STD-200 are to be Included in this
manual.

Part I, of this report, discusses the properties common to all electron tubes.
Part 1U considers the effect of these properties in circuit design. Part HI presents
a summary os applicaton intormation with reference to specific structural or func-
tional categories of tubes. This Is followed by mechsnical, electrical, and environ-
mental information on specific tube types together with any application notes which
are uniquely applicable to specific tube types. Part TV outlines observed property
behavior on specific tube types.

/

This report is to serve as a guide which should be followed with discretion
and tempered in application by good engineering judgment. Facts, data, and advice
are presented which are not elsewhere available in consolidated form.

•na•.zcr3,t released ty the quthor 77 Audust, 157 for publicmtion 1s A WACX
T•?ciicn1 Re:ort.
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TABLE 1-2. TUBE PROPERTIES

TUBE PROPERTIES FREQUENTLY DEFINED IN SPECIFICATIONS

Ratings Characteristics Detrimental Properties

Heater Voltage Transconductauce Control Grid Current
Anode Voltage (dc) Plate Current at Rated El
Screen Grid Voltage (dc) Screen Grid Current Heater-Cathode Leakage
Heater-Cathode Voltage Heater Current Microphonica;
Anode Dissipation Inter-Electrode Cape- Noise
Screen Grid Dissipation citance Shorts and Continuity
Output Current (Recti- Amplification Factor Vibration Output

tiers) Power Output
Output Voltage (Recti- Emission

tiers) Conversion Conductance
Peak Current (Rectifiers)
Peak Invfrse Voltage

(Rectifiers)
High Impact Shock

TUBE PROPERTIES OCCASIONALLY DEFINED IN SPECIFICATIONS

Ratings Characteristics Detrimental Properties

Anode Voltage--Peak Dynamic Plate Resist- Electrode Insulation
Forward ance Grid Current at Ele-

Anode Voltage--Peak Bias For Plate Current vated gf
Inverse Cutoff Change of Character-

Control Grid Voltage istics with Life
Control Grid Resistance Change of Character-
Average Cathode Current istics with Ef

Pressure

TUBE PROPERTIES RARELY DEFINED IN SPECIFICATIONS

Ratings Characteristics Detrimental Properties

Peak-Pulse-Cathode Zero Bias Plate Current Initial-Velocity Electron
Current Zero Bias Screen Current (Contact Poten-

Current tia!)
Plate Current at Mul- Electron Coupling Effects

tiple Bias Points Plate Emission
Screen Current at Screen Emission

Multiple Bias Points
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PART I

TUBE PROPERTIES

1. CATEGORIES OF TUBE PROPERTIES.

1. 01 The electronic equipment designer may best visualize the ability of a specific
tWbe type to satisfy a given circuit requirement by grouping its properties in five
separate categories as follows:

1. 02 RATINGS. The set of limiting values defining each individual operating rondi-
tion within which the tube type can be expected to yield a nominal period of satis-
factory service.

1.03 CONTROLLED CHARACTERISTICS. Properties of the tube essential to tl.e
operation of the circuit which are confined within distinct ranges of values, defined
for a given type number by specification.

1. 04 UNCONTROLLED CHARACTERISTICS. Properties of the tube essential to the
operation of the circuit, but of indeterminate ran-,e of values owing to lack of defini-
tion within the specification.

1.05 CONTROLLED DETRIMENT'.. Inherent tube properties which must be con-
sidered in circuit design on the basis of their detrimental effects upon circuit oper-
ation. They have no specified distribution of values, but instead are res' Icted by
a single specification limit upon the magnitude or frequency of occurrenc, of the
property.

1. 06 UNCONTROLLED DETRIMENTS. Inherent tube properties detrimental to cir-
cuit operation, which are not defined in the specification and, therefore, can be con-
sidered only in a qualitative manner.

i. ut bince some cnaracterieucu anu detriuivwia wai tz-c AtLFALLvt7iy UciafU ;wU
one tube type, but not for another, both controlled and uncontrolled properties are
treated in this handbooaL under their respective titles -- Characteristics aind Detri-
mental Properties. Table 1-2 gives an indication of the general tendency toward
the specification of these properties.

SECTION 1

Ls RATINGS

1. 1 TUBE RATINGS AS LIMITING VALUES.

1. 1. 1 Tube ratings are the set of limiting values defining conditions of operation
within which the tube type can be expected to yield a rominal period of satisfactory
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service. Two systems are used In designating these values: the absolut, mafnmt,-.
system and the design center system. Although military specifications make use of
the absolatc maximum system of rati gis, the desir 'er must occasionally utilize a
type for which a military specification has not been e. iected, so he should be able toi
use etthcr aystean.

1. 1.2 THE DESIGN CENTER SYSTEM. The design center maximum syvut -m was
conceived to control tie use of tubes in relatively simple circuits. Due to the com-
plex and critical nature of many present-day circuits, this system is no longer ade-
quate. The design center maximum ratings allow for a 10% rise over rated values
due to limited variations in operating conditions. This is not always sufficient for
modern equipment and the stringent operating conditions imposed. In addition, no
allowance Is made for variations in tube characteristics. This may cause inad-
vertant tube abuse should the calculated operating condition be near a rated value.
To properly use this system, design ratings must be specified sufficiently below
the design center maximum rating to allow for these variations. For these reasons,
military specifications do not use this system.

1. 1. 3 THE ABSOLUTE MAXIMUM SYSTEM. In the absolute maximum system, the
rated values must not be exceeded for any tube which conforms to the given speci-
fication under any specified condition of supply voltage variation, ambient tempera-
ture change, tube or other circuit component manufacturing variation, equipment
control adjustment or any combination thereof. The equipment designer has the
responsibility of determining design values (or each rating such that the absolute
maximum value of that rating will not be exceeded under any combination of antici-
pated variations. These design ratings must take into account the normal variation
in tube characteristics and allow for the severest possible condition of signal
voltage.

1. 1. 4 Although ratings are specified by single-valued limits, they cannot be con-
sidered as absolute barriers on one side of which satisfactory operation can con-
tinue indefinitely, while on the other side, almost immediate degradation will occur.
The equipment design engineer must realize that the expected period of satisfactory
operation decreases in a continuous manner an tha rating it z;;r-zzd." -
ing the rating continues this decline. Therefore, the more conservative the use of
the tube with respect to these ratings, the greater the life expectancy of the tube.
The numerical value specified Is usually the value which assures acceptable results
under specified life-test conditions and is not necessarily related to any particular
usage. Table 1-3 summarizes the effects and the types of tube failure which may
1,Alow an approach to the common tube ratings.
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TABLE 1-3. APPROACHING COMMON TUBE RATINGS
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SECT7ON 2

CHARACTZRIBTlCS EbiiN VIAL TO CIRCUIT OPERATION

i. 2 VARIATION AND CONTROL OF TUBE CHARACTERISTICS.

1.2.1 Controlled characteristics are properties of the tube essential to the opera-
tion of the circuit. They exist within a distinct range of values, defined for a given
type number by specification. Variation is Inberent to all mar-4actured products.
The receiving tube is no exception to this rule. Unfortunately, engineering text
booAks have generally neglected tube variatioas in discussing circuit design and the
use of tubk Tharacteristlcs. In general, the published technical data which describe
and define electron tubes present only the center values of the product. Conse-
quently, the fa'2t that the famIlies of characteristic curves describe typical or rep-
resentatlv? 1ubes and that many individual specimens will be found which depart ap-
preciably from this typical representation is frequently overlooked.

1. 2.2 NORMAL DISTRIBUTIONS.

1. 2. 3 With respect to most tube characteristics the frequency with which Individual
tubes appear for a given tube type tends to follow the familiar normaU probability
curve shown in Figure 1-1. In this curve, the relative frequency of occurience of
a particular reading Is plotted against the individual values of the characteristic
under test. Such a normal distribution curve Is uniquely defined by specifying the
average value of the tube characteristic (9) and a factor (W-) which is a measure of

b/•140N\4I Rioca
'AVIERAGE OF ALL READINGS

X-ANY INDIVIDUAL READING

3-S i-2Zr i-C X i~ev' Xe-Zr
yAwlA OM TUN CNA*ACIU*1C

Figure 1-1. Distribution Curve for a "Normal" Tube Characteristic

WADC TR 55-11-



the spread oi the tube characteristic distribution about the average value. The fac-
tor(-r) Is such that for the normal curve roughly 68% of the tubes considered have
chancteristic values full'a between i + #, and K - *. ApproxImataly 95% of the
tubes have values between i + Irandi - 2r, and 99.% between i + 3r and i - 3r.

1.2.4 SKEWED DISTRIBUTIONS.

1. 2.5 Some tube characteristics and most tube detriments are not normally distri-
buted. Notable examples are characteristics such as plate-current cutoff, power
output and screen current, and detriments such as boater-cathode leakage and gas
current. In these cases the associated distribution curves are not symmetrical
about the mean and are said to be skewed. Figure 1-2 shows a typical skewed dis-
tribution for the plate-current cutoff characteristic. Many tube characteristics
which, on a long term basis, tend toward "normal" distributions, may on a lot-by-
lot basis display distributions which depart materially f r o m "normal" in cases
where permissible dispersion is not specified.

1.2.6 PRODUCT AND LOT DISTRIBUTIONS.

1. 2.7 When the variations in one characteristic of a tube type over a long per' of
time are plotted, the resulting graph becomes a "Product Distribution Curve", uch
a curve being the sum of many "Lot Distribution Curves". A typical relationship

I I

SIII

000 VOLTA'& WW *Mi CLF Of KATI CUMIfU

Figure 1-2. A Typical Ske-.?d Distribution Curve
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TABLE 1-4

COMBINATION4S DEFUNUNG LOT DISTRIBUTIONS OF TUBE

LtHARACTERI$TICS VS. PROCUREMENT SPECIFICATIONS

Limits of Speciflication Controls on "Lot" Basis

Min--Max Minimum and maximum values only

MI'.--LRLM--URLM--Max tinimum and maximum values and
sample median

Min--LAL--UAL--Max, ALl) Minimum and maximum values,
sample average(j) aid sample
dispersion

LRLM s Lower reject limit for LAL - Lower limit for the sample
sample median average (i)

URLM = Upper reject limit for UAL - Upper limit for the sample
sample median average (i)

ALD a: Acceptable limit for the
dispersion (weighted tr)

between these cuves is illustrated in Figure 1-3. Although tube specifications and
published technical data are based on the "Product Distribution Curve", tubes are
in general procured and used on a lot-by-lot basis. Considerable difference may
nxInat between "lot" and "Product" distributions depending upon the nature of the pro-
curement specification. Table 1-4 lists some common combinations usec to oene
"lot" distributions of tube characteristics in procurement specifications. The term
"ATLPD" Is the parameter vr weighted for the sample size used in the test.

1. 2.8 It is apparent that the "Min -,Max" system of limits in no way defines the dis-
tribution of characteristics but only restricts the individuals to a defined range.
The "Min- -LRLM--URLM- -Max" system is better in that it restricts the median of
each sample to a defined 'range, but widely dispersed or multimodal (many peaked)
distributions may still exist in this system even though their medians are within the
"LRLM--URLM" range. The use of "Acceptable Lot Dispersion" (ALD) to form the
"Min--LAL--UAL--Max, ALD" systein defines the range, sample average and the
dispersion of the individual sample. An alternate system is "LR-LM--URLM with
less than 50% of the measurements of the sample outside those limits". Despite
these systems, considerable difference still may exist between the "Lot Distribu-
tion" and "Product Distribution".
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Figure 1-3. Example of "Normal" Distribution of a Given Tube Characteristic
"Product Distribution" Curve and "Lot Distribution" Cnrve
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- -.-. SECTION 3

PROPERTIES DETRINEN•AL TO CIRCUIT OPERk7-.N

1.3 GENERAL.

1. 3. 1 Detriments are inherent tube properties which must be considered in circuit
design on the basis of their adverse effects upon circuit operation. They have no
specified range of valuses, but instead are restricted by a single s kcification limit
upon the magnitude or frequency of occurrence of the property. Certain of these
detriments become apparent upon initial installation of the tube; others become evi-
dent only through equipment malfunction with the passage of time.

1. 3. 2 In order that maximum utilirstion of the Essential Characteristics can be
realized, it is necessary that these undesired properties be reccgniz.ýýi as potential
contributors to equipment failure. There are three courses which the equipment
design engineer can follow to reduce the probability of equipment malfunction re-
sulting from these detrimental properties:
a. Select a tube type for which the specification quantitatively defines the undesired

property of the tube.
b. Avoid operating the tube under conditions which will aggravate the effect or ac-

celerate Its development.
c. Design the circuit to tolerate the presence of the undesired properties both

Initially and after extended operation.

1. 3.3 The following material reviews briefly the source and nature of some gener-
ally j1flnIL~red but cften unrecognized properties of present-day electron tubes, the
variables involved and their effects '4von the circuit and its operation, methoas of
reducing the effects of the undesired characteristics, and, where known, methods
of testing for and simulating the presence of these properties.

I q TWrT'rTAT.-JVO.f.C AV'TTV ,RmT)r ITRRENT'r

1. 3. 5 Figure 1-4 demonstrates a typical relationship between control grid current
and the grid cathode potential difference resulting from the initial velocity of elec-
tro,'.s emitted from the cathode. The value of grid potential producing a current of
0. t microampere is arbl'- 1.'- ca.:led the "Coatact Potr : t J- t Df tk. tube. The
curve of grid CuYI.i . &ri;.A-z,,thr.A ;.jntial may b9 co,Lsidered a A plot of the
number of mlectrons emitted per v;.. ome (grid current) having sufficient kL~etic
energy to wove f.- the grird against a given retardirj electrical field. (The retarding
field must be considered as the actual potential between the surface of the cathode
and the surface o1 the control grid. This includes the external bias as well as the
"thermal-contact-dif't rence of potential" of dissimilar materials in the grid-cathode
circuit loop.) The resulting current is consequently a function of grid-cathode po-
tential, and cathode temperature, as well as composition and area.
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Figure 1-4 Typical Variation of Initial Velocity Grid Current with
Heater Voltage and Grid Potential

1. 3.6 The cathode area will be reasonably similar in tubes of the same type. Cath-
ode temperature is usually dependent upon the operating heater voltage. Hence,
variations of initial-velocity electron current will occur in a particular tube type
primarily with changes in heater voltage, also from tube to tube, and particularly
among tubes of different manufacture.

1. 3. 7 To the circuit designer the effect of initial-veloc.ty grid current Is tuofold in
the grid potential range between zero and anornui mstpiv -I..q ;,-, ?_±rzt, i -
resents a finite dynamic grid impedance with magnitude dependent upon grid poten-
tial. Second, it represents a direct current source having high internal resistance
with the negative pole on the grid and positive pole on the cathode. In the first case,
the effect may appear as the loading of tuned input circuits, or cause extreme dis-
tortion at low frequencier in audio amplifiers. In the second case, it may, where
the major portion of grid return %:esistance is common to several grids, cause var-

t-ztons of AGC or AVC bias, since the tube having the most negative "Contact Po-
tentlal" will determine the residual bias under no-signal conditions and thereby the
maximum sensitivity.

I. 3.8 The dynamic impedance and d-c biasing effects may be reduced by the use of
the minimum grid return resistance compatible with circuit function and establish-
ment of cathode or fixed bias sufficient to remove the grid operating potentials from
the region of initial-velocity current effects- Usually 1.3 volts bias will suffice.
Although excessive heater voltage will greatly increase the magnitude of the current,
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Figure 1-5. Typical Variation of Ionic Grid Current with Grid Potential

sublimated from the cathode sleeve condense on t ,.,a.tvely cool surfaces such as the
mica spacers. Such leakage paths usually have a resistance that decreases as the
applied voltage increases. In addition, the resistance value of such a path is quite
variable as the path may intermittently open and close due to loose electrical con-
nectlon with the electrode.

1. 3.16 Resistance values between grid orplate and all other elements due to inter-
nil leakage lower than 5 megohms at 300 volts may be observed while a normal tube
usually measures more than 5000 megohms. Under humid conditions, leakage paths
may appear between pins outside the tube envelope having resistance values less
than 10 megohms.

1. 3. 17 Since nigh heater voltage and excessive bulb temperature accelerate the
formation of internal leakage, the design engineer can reduce the incidence of these
effects by contr- I of thermal and electrical operating conditions and particularly by
the use of tube t. es having specifications defining insulation resistance on life test.

1. 3.18 SPURIOUS EMISSION CURRENTS.

1. 3. 19 Most electrodes of a tube a r e capable of some emission current during
operation. The magnitudes of such currents depend almost entirely upon the elec-
trode temperatures. In most applications, the major concern is with currents
originating at the control grid as primary or secondary emission to some more
positive e!ement. In this case, a positive shift in bias occurs dependent upon the
value of the grid-return resistance. This effect, like ionic grid current, Is cap-
able of compounding into a condition where loss of plate current control results,
provided sufficient grid-return resistance exists.
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1. 3, 20 In applications where the control grid is not maintained as the most negative
tube element, the grid may act as an anode and receive emission currents from
other elements causing a negative shift in bias. This effect frequently occurs in
circuits which utilize alternating current supplies for the plate or screen. It is
generally characterized by a gradual negativa drift in bias requiring several min-
utes after warm-up to reach a quasi-stable state. In addition to short term vari-
ations during warm-up, any of the spurious emission currents may show a long
term increase throughout the life of the tube.

1. 3.21 Spurious emission currents display wide variations in magnitude from tube
to tube and under different operating conditions. Current at the control grid higher
than 10 microamperes may be experienced in some tubes.

1. 3.22 Reduced operating temperatures and low values of grid resistance will help
to reduce these effects, particularly avoidance of increased grid temperature from
heat produced by excessive heater voltage. Some tube specifications employ grid
current tests at elevated heater voltage to insure a reduced tendency for develop-
ment of primary control grid emission. Specification of screen grid and plate emis-
sion is comparatively rare.

1. 3.23 NET EFFECTS OF CONTROL GIJD CURRENT.

1. 3. 24 Under direct current or low frequency operation, undesired currents may
flow in the control grid circuit from at least four different sources within the tube.
They are as follows:

t TYPICAL INITIAL VELOCITY ELECTRON CURRENT

TYPICAL IONIC CIj.•RENT

-- -.- - T-'PICAL CONTROL CRID EMISSION /

+ + TYPICAL INTER-ELEMENT LEAKAGE /

CONTROL GRID POTENTIAL - ' -o

~--+ ++4-+ .- ++ + + + + + + + + + + + + +

Figure 1-6. Comparison of Control Grid Current Sources
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a. Electrons of high initial velocity.
b. Ions formed by collision.
c. Interelement conductive paths (surface leakage).
d. Undesired electron emission (from elements other than the cathode).

1.3.25 A comparison of these four sources is shown in Figure 1-6. It is obvious
that in different tubes the net grid current may differ widely depending upon the
magntitude of each individual current. This figure Is intended to show the trend in
current-voltage characteristics of the control grid as a circuit element apart from
its ability to control plate current.

1.3.26 Two characteristics of the control grid become apparent; first, it is capable
of finite dynamic impedance in the negative bias region; second, it is capable of
shifting the externally applied bias by means of internal conduction paths and emis-
sion sources.

1. 3. 27 Two preventive methods are comm.on to all four of the mentioncd current
sources; first, reduction of the operating temperature of the control grid, particu-
larly by the avoidance of heat produced through excessive heater voltage; second,
the use of grid return resistance of the smallest value compatible with circuit finc-
tion and in no case greater than the maximum rated value.

1.3.28 CROSS CURRENTS.

1. 3.29 In multistructure tubes the anodes are often perforated at one or more points
by apertures which remain open after the tube is assembled. In the completed tube
such open windows may look directly at another supposedly independent structure.
Through such windows, cross currents can flow from the cathode of one structure
to the anode, side rods, etc., of the other, forming a coupling path between appar-
ently independent circuits. Such currents also lead to a condition which precludes
the complete cutoff of one or more sections regardless of grid voltage. Where the
equipment design engtneer uses multistructure tubes in circuits critical to cross
currents, he should assure himself that the tube specification adequately defines

, --. h. -.. h• i* &• =.MM--. d na only asternauve is to aesign the
circuit to tolerate cross currents.

1. 3.30 HEATER-CATHODE LEAKAt,,E.

1. 3.31 In most tubes that utilize indirectly heated cathodes, the heater is coated
with or enclosed within a ceramic material to electrically insulate it from the cath-
ode. During operation, the insulating value of the ceramic may decrease permitting
current to flow between heater and cathode. The precise mechanism of heater-
cathode leakage is complex and at best only hypothetically explained. Suffice It to
say that the current usually increases greatly with an increase in heater tempera-
ture and that with a d-c voltage applied between heater and cathode the current-
voltage relationship generally is non-linear in the low-voltage region, Figure 1-7
ilMustrates a typical current-voltage relationship.

1. 3.332 When alternating voltages are applied, peak currents may be drawn that are
greater than those measured for corresponding values of direc+ voltage. This often
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Figure 1-7. Typical Heater-Cathode Voltage and Current Relationship
Inducating the Location of the Usual Specification Test Points

results In leakage currents of high harmonic content when sine-wave voltages exist
between heater and cathode. This also Implies that correlation in usually difficult
between d-c tesmng and a-c operaton. To aggravate the situation, leakage mea-
urements on a given tube may vary somewhat from reading to reading.

1.h3.33 The mot common circuit difficulty which aries from heater-cathode leak-
age is the introduction of an extraneous signal from the heater into the input circuit
of the tube. The signal voltage Is formed at the catncdy by the passage if leakage
current through tecathode tresistor. Acvoltaiu may also be coupled from the seater
Wu Jiif i.sui '.... tuVue %*' Uhya.-1.-.•_""'" ht,,n ..... p•tpr and cathode. This con-
sideraton becomes quite important if operation or test occurs pt more than one a-c
heater supply frequency. The reactance of this capdcitive coupling at 400 cycles
will be less than 1/6 of the reactance at 60 cycles and the coupled voltage will be
higher at the higher frequency.

1. 3.34 Heater-catlode leakage current is usually measured for tube-testing pur-
poses at both plus and P/rnus 100 volts on the heater with respect to the cathode,
the higher' current reoding being recorded. As of this date, Iiti~al specification

limits range from 2 to 100 microamperes, while typical life-test end point values
range from 10 to 120 mlcroamperes.

1. 3. 35 The effects of heater-cathode leakage maybe reduced by avoiding excessive
heater voltage and by using the lowest value of cathode resistance compatible with
circuit function.
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1. 3.36 Atyplcal relatlonship between heater-cathode delectives and applied heater-
cathode potential is rbhwn in Figure 1-. This curve includes tubes failing to pass
specification because of excessive heater-cathode leakage or indicated shorts be-
tween heater and cathode.

1.3.37 THERMIONIC INSTABILITY.

1. 3. 38 Most existing knowledge concerning thermlonic instability of tubes is in the
observed phenomena rather than the established theory state. It has been observed
that in general: (1) the apparent emission capabilities of cathodes decline during
life; (2) the range of emission capabilities of the tubes in a given lot may increase
during life; (3) the variation of emission capabfliUes with beater voltage increases
during life. Plate current is used as an illustration in Figure 1-9.

1. 3. 39 In addition to long-term changes, observations indicate that an operating
cathode may undergo a short-term readjustment of characteristics If the average
cathode-current level is changed from an established operating value. This short-
term readjustment may start as a result of abrupt changes in the operating condi-
tions of the circuit, or even initially upon instalation of a new tube. Some speci-
fications incorporate requirements on the stability of individual tubes in terms of
the stability of their characteristics during the first hour of life test. To have Sig-
nificance, the test must h? based upon the stability of individual tubes rather than
the sample average.

I

100 200 300
HCHM OF OM ~~ATIONl

Figure 1-8. Typical Heater-Cathode Defectives on Static Life Test

fliustrating Effect of Excessive Heater-Cathode Voltage

WADC TR 55-1 1-17



TYPICAL TREND OF PLATE CUR•RENr DiSTUTUIN ON STATIC LIFE TEST
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TYPICAL CHANGE OF PLATE CURRENT WITH CHANGE IN HEATER VOLTAGE.
GENERAL TREND ON ST.TIC UFE TEST
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Figure 1-9. Graphs Ullustrating Thermionic Instability of a Given Lot of Tubes

1.3. 40 The operatngvalue of heatervoltage is important to the thermionic stability

of the tube throughout its functional life. It has been explained that excessive heater
voltage may produce detrimental effects such as Interelectrode leakage or spurious
emission currents. Operating values of heater voltage less than the rated minimum
may produce equally detrimental effects at the cathode Itself. It has been observed
that in many instances operation at low heater voltage greatly accelerates the decline
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of characteristics with life. In addition, low heater voltage accentuates thK Initial
differences In characteristics from tube to tube, Maintenance of operational heater
voltage close to the design center value and the minimization of heater voltage
changes during operation will be found to increase both the stability and uniformity
of electron tube characteristics.

1. 3.41 Both the short-term and long-term variations occur in such electrical char-
acteristics as plate current, screen current, transconductance and power output.
In most instances, excellent correlation exists between thanges in these charac.
teristics. For example. if over a period of time the static plate current of a tube
changes by a given percentag,., the same percent change is likely to be found in
transconductance or power output. In attempting to redzce the effects of thermi-
onic instability through circuit design, this relationship becomes a useful concept
in that stabilization of plate current, in most instances, is accompanied by stabili-
zation of transconductance and power output.

1.3.42 The use of cathode bias is a familiar method of stabilizing plate current. In
addition, the stabilization of screen current in pentodes is useful in achieving char-
acteristic stability. The effects of cathode bias are outlined In the porUon of this
handbook covering design calculations Figure 2-3 shows the effects of limitincr
cathode current with cathode bias resistance.

1. 3. 43 The stabilization of tube characteristics may not always be possible by cir-
cuit design alone, but the design engineer can ease his problem by utilizing tube
types having specifications governing the change of characteristics on life test.

1.3.44 ELECTRON COUPLING EFFECTS.

1. 3. 45 Consider an electrode in a tube so arranged in position and potential that it
intercepts electrons from the electron stream. If the electron stream is modulated,
a voltage may be produced at the electrode which will be in phase with. the modula-
tion, provided the electrode load is resistive. If the electrode is so arranged by
either position or potential that it does not actually intercent eiertrnna- frr--- 41.

S........zt..t, a vunagr may nevertheless result from capacitive coupling be-
tween the electrode and the modulated electron stream. The voltage will In this
case not be in phase with the modulation when the electrode load is resistive. Such
an out-of-phase voltage may give rise to undesired effects, particularly if the elec-
trode is a control or signal grid.

1. 3.46 In the case of pentagrid converters, some observations indicate a varia-
tion in conversiongain from the signal grid which is believed to result from capaci-
tive coupling to a space charge in the region between the second and third grids.
The density of such a space charge and hence its charge with respect to the signal
grid, varies at the oscillator frequency, This introduces an oscillator frequency

ty current component on the signal grid circuit approximately in quadrature with the
.•r voltage of the oscillator grid. Since the v1gra1 grid load usually appears capacitive
Ms at the ,sclllator frequency, the resulting voltage componenf at the signal grid may
m be out of phase with the oscillator and tend to degenerate the effect of the oscillatr

In the signal grid region, thereby reducing the conversion gain. This effect, like
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a•mpflier input loading, becomes more pronounced as the frequency of operation is
increased; however, unlike amplifier Input loading, it may occur at frequencies rel-
atively low with respect to the electron transit time.

1. 3.47 The effect of electrode coupling to a space chaa-ge is largely dependent upon
the external circuitry. Extreme variations may be expected within the confines of
the tube specification. Consequently, caution should be exercised in the use of
capacity neutralization between the oscillator and signal grids. Some tubes wil re-
quire no neutralization, but others may require appreciable neutralizing capacity to
encompass all the variables which must be compensated for or neutralized at one
operating point. Also the circuit must be such as to maintain neutralization over
the range of operating points encountered in functional use.

1. 3.48 In the case of high-frtquency amplifiers and mixers, this coupling effect
combines with phase shfts in the electron stream itself due to transit time and with
tube reactances to produce an effective change in the input impedance of the tube as
either the bias or the input frequency is changed; This relationship is such that
usually the resistive component decreases and the capacitive component increases
as frequency or cathode current is Increased below the point of tube resonances.
This ehfei. is illustrated in Figures 1-10 and 1-11. Input-conductance data can be
used only to indicate the nature of one tube type relative to another rather than the
actual magnitude in any one type.

1. 3.49 The magnitude of this impedance and its change with frequency are largely
a function of tube geometry and lead configuration arid, therefore, may vary widely

I0-

I
7
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Figure 1-10. Typical Change of Inpuit Conductance with Frequency
(Output Short-Circuited)
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Figure 1-11. Typical Variation of Input Capacitance an4 Conductance with
Transconcluctance at 100 Megacycles (Output Short- Ci rcuited)

within the confines of the tube specification. Further, the effects of the impedance
upon operation ia definitely affected by small changes in the circuit constants. Con-
sequently, extreme caution must be exercised in the. use of any means to cn)mpen-
sate or neutralize this effect (such as plate inductance neutralization). Not only
must adequate range be provided to encompass all the variables which must be
compensated or neutralized at one operating point, but also the circuit must be
such as to maintain neutralization over the raz'¶e of operating points encountered

1. 3.50 CATHODE INTERFACE RESISTANCE.

1. 3. 51 "Interface Rtesistance" ts a nameý that has been given to a condition that can
develop at the cathode of an electron tube. This condition Isa eff ectively a parallel
resistance and capacitance in series with the cathode. For circuit design purposes,
the result is analogous to that of a partially bypassed cathode resistor external to
the tube. Normally the formation of this Resistance requires a considerable amount
of operating time. However, the development is often hastened by operation of the
tube under conditions of little or no cathode current. Operation of the tube at high
heater voltage appears to further accele rate the process, as illustated in Figure

1. 3. 52 Although Interface Resistance is often a~sso~lated with operation under con-
ditions oi no plate current, greatly accelerated formation of the Resistane has als
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Figure i-12. Typical Formation of "Interface Resistance" Condition Under
Cutoff Condition of Cathode Current

ni noted in high-peak current, low duty-cycle applications where the average

cui 'nt is quite low.

1. 3. 53 The effective value of the Interface Resistance Is very much a function of

cathode temperature and consequently applied heater voltage, greatly increasing as

heater voltage is reduced. Values greater than 300 ohms are not uncommon at

rated heater voltage, and resistance values several times this may be experienced

at reduced heater voltage. This effect is shown in Figure 1-12. The equivalent

v a .u.. u! LiFA 16.t".. cp,..ty !15 in I, 1y in the range of . 001 to . 01 microfarad.

1. 3. 54 The effect of Interface Resistance upon an operating circuit is best deter-

mined in each individual case by consideration of the Interface Resistance and its

shunting capacity as a partially bypassed cathode resistor. The limiting of low-

frequency peak currents and distortion of gpilse Inputs is evident.

1. 3. 55 The design engineer should attempt to avoid the condition of high heater

voltage which may hasten the development of this condition, or low heater voltage

which accentuates the effect. Caution must be exercised in the choice of tube type.

Unless the tube specification adequately governs this ph-nomenon, trouble may

develop inthe equipment after a period of tube operation. Cathode Interface Resist-

ance is seldom controlled directly in specifications. Reliance is placed on life-test

controls of transconductance change in the individual tube either with time or with

heater voltage to indicate the presence of this effect.
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1.3.56 MICROPRONIC OUTPUT.

1. 3.57 In general, '-e cause of microphonic tendency in tubes lies in looseaess of
tube elements I n their spacers and inadequate methods of anchoring tube parte.
This condition gives r!ss to considerable variation both in the frequency and ampli-
tude of output from one tube to another.

1.3. 58 Checking a circuit design for microphonics with a few randomly selected
tubes usually yields an optimistic result. Consideration should be g i v e n to the
limiting value of the tube specification rather than the average output of a small
group of tubes when checking operation.

1. 3.59 The mechanical stimulus imparted to the tube elements may be reduced by
acoustical or mechanical isolation and particularly by damping of chassis reso-
nmnce s.

1. 3. 60 The assurance of satisfactory control of microphonic tendencies in the tube
itself can be afforded only by the applicable specification for the tube type.
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PART II

-TUBE PROPERTIES IN CIRCUIT DESIGN

2. GENERAL.

2.01 The manner in which the various electron-tube properties must be treated in
circuit design calculations differs widely depending upon the nature of the property.
The electronic equipment designer may visualize the nature of a specific tube type
for circuit-design purposes by considering the three categories of tube properties
subject to specification control:

2.02 RATINGS. (r. g., maximum dissipations, maximum bulb temperature). The
set of limiting values defining each individual operating condition within which the
tube can be expected to yield a nominal period of satisfactory service.

2.03 CONTROLLED CHARACTERISTICS. (e.g., transconductance, plate current,
capacitance). Properties of the tube essential to the operation of the circuit. They
exist within a distinct range of values, defined by specification for each individual
type number.

2.04 CONTROLLED DETRIMENIS. (e.g., heater-cathode leakage, electrode insu-
lation). Inherent tube propertizs which must be considered in circwt design on the
basis of their detrimental effects upon circuit operation. They have no defined dis-
tribution of values, but instead are restricted by a single limit upon the magnitude
or the frequency of occurrence of the property.

2.05 Each of these categories differs from the others in the method of treatment in
design calculations.

SECTION 1

RATINGS

2.1 RATING PROBLEMS.

2. 1. 1 Since ralings are in effect boundaries limiting the operating conditions of the
tube, they can often be represented by graphical plots as in Figure 2-1. Two ques-
tions are posed by each rating:
a. What mode of operation imposes the most severe condition upon the tube?
b. Under the most severe condition is the tube operated beyond the rating?

2. 1.2 As an example, consider a Class A power amplifier. The maximum plate
dissipation occurs with no applied input sigral, whereas the largest screen dissi-
pation occurs at maximum input-signal conditions. Each rating must be treated

WAD TR 55-1 2-1



0eparately under its most severe individual condition, which must be determinied by
the judgment of the circuit design engineer.

2. 1. 3 Typical graphical solutions of rating problems in electrode dissipation and
cathode current are shown in Figures 2-2 and 2-3.

Nt. . _
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0 20 40 so s0 100 120 140 160 IS0 200 220

FIAT VOLTAGE IN VOLTS

"c-n~ =-b ------- r!c~te!d invalties less tJhan the saleoprtn al

mum by the use of series resistance between plate and power supply. The min-
/imum value of resistance can be determined by plotting a load line tangential to

the curve Eb x 1b -hElA disstipation. If the load line is started at the maxflmum
operating value of supply voltage, its equivalent resistance will limit plate dis-
sipation to a sale value despite variation in tube characteristics, bias and sup-
ply voltage. The minimum value of resistance may also be found from the rela-
tionship:

(Ebb) 2 Ebb - matmum supply voltage
Rasin x N- b = safe dissipation In watts

Figure 2-1. Limiting Electrode Dissipation w. - qteries Resistance
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Figure 2-2. Graph for Determining Series Electrode Resista~nce to LimIJt Elec-
trode Dissipation to a Given Value when a Specific Power Supply Voltage to Used
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The operating range of quiescent plate current in circuits utilizing cathode bias will de-

pend upon cathode resistawce and cathode current as illustrated above. It shculd be noted

that the operating range of cathode current is materially reduced by the use of cathode

bias as opposed to fixed bias. Reference to the ubeof oiiaxmum cathode current will de-

termine if any portion of the operating range lies at or near the rating.

Figure 2-3. Limiting Cathode Current with Cathode Bias Resistance
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SECTION 2

CHARACTERISTICZ,

2.2 GENERAL.

2. 2. 1 Characteristics are defined as properties of a tube essential to the operation
of the circuit. Three questions arise concerning tube characteristics i, circuit-
design calculations:
a. What tube characteristics are required for the intended circuit funttion?
b. Does the applicable MIL-E-1 Specification control these charactfiristics?
c. Will the circuit operate satisfactorily with tubes having the range of character-
istics allowable in the specification?

2. 2. 2 The method recommended for determining whether a circuit will give satia-
factory performance for the entire specified range of the required characteristic is
to compute performance, using both the upper and lower specified values. If the
design criteria are uot adequately treated in the available literature, or the circuit
is too complicated to permit direct calculation of performance, the circuit designer
may still determine the relation between tube characteristics and circuit operation
by the method outlined below.

2.2.3 CHARACTERISTIC TOLERANCES.

2.2. 4 The effect of tube-characteristic tolerances cannot be adequately determined
by checking performance with tubes of only one lot. Tubes must be obtained approx-
imating the total range allowed by the specification. Reference must also be made
to the life-test end points of the specification to determine the permitted condition
of the tube after a prolonged period of operation.

2.2.5 DETERMINING COMPATIBILITY OF LIMIT TUBES.

2 2 A A1*hniinh 4+4 1 e- tcta ~ ~p &~aiaU inr ug nwoo

the tube specification be used to determine the performance limits of the circuit, It
is quite difficult to obtain tubes which are exactly on the tube limits for even one
characteristic. Nevertheless, the important matter of operation with limit tubes
is not to be treated lightly. To predict a circuit's acceptance of limit tubes even
though limit tubes are not available, the following procedure is recommended:
a. Obtain a suitable sample group of tubes representing as wide a range of char-

acteristic values as possible. (Size of sample depends upon individual cases; the
larger the sample, however, the better the chance of obtaining significant results.
Fifty to 100 tubes should be adequate in most Instances.)
b. Obtain readings on the tubes for all characteristics considered important to the

operation of the circuit.
c. Determine the correlation between circuit performance and tube character-

istics, taking into consideration the tolerances of other circuit components.
d. If the correlation proves to be signi•icant, the estimating equation and the con-

fidence limits are used to determine the circuit performance limits required to
assure operation when limit tubes are used.
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2.2.7 DETERMINATION OF CORRELATION.

2.2.8 Ti-e coefficient of correlation must be thought of, not as something that indi-
cates a particular cause and effect relationship, but only as something that meas-
ures covariation. The validity of the correlation coefficient in expressing the
measure of covariation is referred to as the significance of the correlation. Signi-
ficance is usually expressed as the probability of the correlation occurring by
chance alone. It takes into account the degree of correlation .as well as the number
of observations which comprise the data.

2. 2. 9 Two methods for determinirg the coefficient of correlation will be described.
One is based on computations using the deviation of individual readings from the
mean value of the readings. The other is an approximate method which requires
considerably less time and usually yields sufficiently accurate results f or most
problems encountered in an engineering evaluation of circuit-tube performance. In
both instances similar methods are utilized to determine the significance of a par-
ticular correlation. Although in use the approximate method saves considerable
time, its proper application is most easily understood after the basic principles of
the method of deviations are mastered. For this reason the longer method is pre-
sented first.

2.2.10 SIMPLE LINEAR CORRELATION. The first step in any correlatioi problem
is to make a scatter plot of the data. Consider the data tabulated in Table 2-1,
where the plate current readings of a sample lot of tubes, as read under the condi-
tions specified in the tube specification, are recorded with the corresponding circuit
performance readings (output current in this case). A point-by-point scatter plot
of these data is shown in Figure 2-4. It appears from Figue 2-4 that a linear re-
lationship exists between test-point plate current and the output current of the cir-
cuit. The case of non-linear correlation will be considered later. It will then be
demonstrated that the procedures outlined for simple linear correlation can be used
afler some simple transformations are applied.

2.2.11 CALCULATIONS BASED ON DEVIATIONS. After the scatter diagram has
been in iude, a table Is compiled containing iie ,- ul •jriu,•. pi. :t t- ...-
ables. Such a table is shown, for our sample problem, as Table 2-2. Using the
equations shown in Figure 2-5, the coefficient of correlation, the coefficients of the
estimating equation, and the standard error of estimate are calculated, as indi-
cated in Figure 2-6. The coefficient of correlation, (r), takes the same sign as the
slope, (a), of the estimating equation. When a minus sign appears in the calculated
value of (a) and, consequently, (r), the correlat:on is said to be negative. This
means that as the values for the tube characteristic increase, the values for the
circuit performance parameter decrease. When a plus sigr appears in the calcu-
lated value of (a), the correlation is said t- be positive. Cor :quently as the values
for the tube characteristic increase, the values for the circuit performance pa-
rameter also increase.

2. 2.12 The estimating equation is the equation of that line which most nearly rep-
resents the average of the scatter plot. Li the case of linear correlation, it is the
equation for a straight lIne expressed Ifn the slope-intercept form, Y = aX + b,
where (a) is the slope and (b) is the Y intercept.

WADC TR 55-1 2-6



TABLE 2-1. PLATE CURRENT VS. CIRCUIT CURRENT

Tube Plate Circuit Tube Plate Circuit Tube Plate Circuit
No. Current Current No. Current Current No. Current Current

1 8.10 4.54 18 8.00 4.50 35 7.80 4.42
2 8.90 4.90 19 8.40 4.61 36 7.20 4.26
3 7.40 4.29 20 7.30 4.30 37 7,50 4.36
4 7. D0 4.14 21 8.25 4.57 38 7.40 4.32
5 7.80 4.54 22 7.20 4.24 39 7.00 4.26
6 7.75 4.47 23 7.15 4.34 40 7.15 4.32
7 7.25 4.38 24 7.70 4.38 41 7.40 4.38
8 7.80 4.44 25 7.70 4.53 42 6.80 4.17
9 7.40 4.40 26 7.55 4.40 43 8.00 4.50

10 8. W 4.78 27 7.70 4.46 44 7.10 4.26
11 7.55 4.49 28 8.65 4.80 45 7.15 4.21
12 8.00 4.56 29 6.75 4.10 46 7.75 4.46
13 7.75 4.44 30 7.45 4.34 47 7.00 4.20
14 8.10 4.64 31 7.80 4.52 48 7.40 4.36
15 8.40 4.69 32 7.15 4.28 49 7.45 4.44
16 7.10 4.30 33 7.20 4.30 50 7.60 4.44
17 8.15 4.68 34 7.10 4.22

TABLE 2-2. TABULATIONS OF SQUARES AND CROSS PRODUCTS

Tube No. X x2 Y y2 KY

1 8.10 65.610 4.54 20.612 36,774
2 8.90 79.210 4.90 24.010 43.610
3 7.40 54.760 4.29 18.041 31.746
4 7.00 49.000 4.14 17.140 28.980
5 7.80 60.840 4.54 20.612 35.412
6 7.75 60.063 4.47 19.981 34.625
7 7.25 52. 563 4.38 19.184 31. 755
8 7.80 60. 840 4.44 19.714 34.632
9 7.40 54.760 4.40 19.360 32.560

10 8.90 71.210 4.78 22.848 43.542
11 7.55 57.003 4.49 20. 160 33.899
12 8.00 64.000 4.56 20,794 36.480
13 7.75 W.063 I 4.44 19.714 34.410
14 8. 10 6S. 610 4.64 21. 530 37. 584
15 8.40 70.560 4.69 21. 996 39.396
16 7.10 50.410 4.30 18.490 30.530
17 8.15 66.423 4.68 21.902 38.142
18 8.00 64.000 4.50 20.250 36.000
19 8.40 70.560 4.61 21.252 38.724
20 7.30 53.290 4.30 18.490 31.390

W l 5Continue7
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- TABLE 2-2. TABULATIOM OF SQUARES AND CR088 PRODUCTS (Cant.)

Tube No. x X Y r Xy

21 8.25 68 063 4.57 20.685 37.703
22 7.20 51.840 4.24 17.978 30. 524
23 7.15 51.123 4.34 1S.33¶3 31.O0t
24 7.70 59. 0 4.38 19.184 33.1126
25 7.70 59.200 4.53 20.611 34.881
26 7.55 57.003 4.40 19.350 33.220
27 7.70 59.290 4.46 19.892 34.342
28 8.65 74.823 4.80 .3.040 41.520
29 , 6.75 45.563 4.10 16.810 27.675
30 7.45 55.503 4.34 18.836 32.333
31 7.80 60.840 4.52 20.430 35.256
32 7.15 51.123 4.28 18.318 30.602
33 7.20 51.840 4.30 18.490 30.900
34 7.10 50.410 4.22 17.893 29.962
35 7.80 60.840 4.42 19.536 34.476
36 7.20 51.840 4.26 18.148 30.672
37 7.50 56.250 4 36 19.010 32.700
38 7.40 54.760 4. 1 18.662 31.968
39 7.00 49.000 4.26 18.148 29.820
40 7.15 51.123 4.32 18.662 30.888
41 7.40 54.760 4.38 19.184 32.412
42 6.80 48.240 4.17 17.389 28.356
43 8.00 64.000 4.50 20.250 36.000
44 7.10 50.410 4.26 18.148 30.246
45 7.15 51. 123 4.21 17.724 30.111
46 7.75 60.063 4.46 19.892 34.565
47 7.00 49.000 4.20 17.640 29.400
48 7.40 54.760 4.36 19.010 32.264
A^ 17 AK .454 4.44 19.714 33.078
50 7.60 57.760 4.44 19.714 33.744TOAL 380.10_ 2699.464 220.93 7.59 1683.046

MEAN 7.602 4.41
X = Teat-point plate current in millamperes
Y a Circuit output current in milliamperes

2. 2. 13 By, the standard error of estimate, defines the range above and below the.
line of estimaUon within which 68.27 percent of the items in the scatter plot will
fall if the scatter follows a normal distribution about the line of estimation. In
practice, this is frequently thought of as the range within which 2/3 of the items
are found. To determine the extent of the variation that =an be expected for a large
sample of items, a range ± 2Sy, centered on the line of estimation, should be
mr.rked off as shown in Figure 2-7. Approximately 95 percent of the lot repre-
sented by the sample will fall between lines marked "confidence limits".

2.2.14 Once the degree of correlation has been determined and the line of etma-ti
ton and confidence limits have been estabushed, the enginevr ics I a position to
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2.2.15 TEST OF SIGNIFICA NCE OFA CORRELATO COEFIIET.Sig•fcace

Sr as acplled to the coefficient of correlation, refers to the probability that the ob-
... served c rrelatlon is not the result of chance, As the probability of chance occur-
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rence decreases. the significance of the coefficient of correlation increases. The
significance of the correlation coefficient is determined by comparing the value of
F calculated from the coefficient of correlation (r), usiw; the equation shown in
Figure 2-5, with the value of F corresponding to (N-2) in Tible 2-3, where N is the
number of items In t'.% sample. Table 2-3 has three columns of numbers corre-
sponding to the probability of a particular F value's occurrence due to chance alone.

2. 2. 15 In the example. F is calculated to be 304 as is illustrated in Figure 2-6.
The "F" table is entered at N-2 = 48. Since F as calculated is greater than 12. 61,
the probability of this degree of correlation existing as a result of chance alone is
less than one in a thousand. The correlation is, therefore, highly significant. When
the probability of an Fvalue's occurrence due to chance is less than .01, the coeffi-
cient of correlation can be considered quite significant since only one time in one
hundred can it be expected to ocer as the result of chance alone.

2. 2. 17 Significant correlation and useful correlation must not be confused. The
significance of the correlation when determined as outlined indicates the validity of
the assumption that the observed correlation is not the result of a chance occur-
rence. It implies nothing directly as to either the degree or the practical useful-
ness of the correlation. It Is impossible generally, to assign a criterion of "accept-
able or useful" correlation. The usefulness of an observed correlation depenth
upon other factors and must be judged in each individual case. If the dispersion of
the pointr A)out the line of estimation is too great, the correlation, even though
highly significant, may be useless for evaluating a practical circuit problem. If
the degree of correlation is poor but its significance is high, it is suggested that
other tube characteristics be examined as possibly better indicators of circuit per-
formance. In the event that a high degree of correLdtion appears to exist, but the
significance is poor, it is suggested that a larger sample be taken to better deter-
mine the significance.

2.2.18 DETERMINATION OF PERFORMANCE LIMITS. Using the equations ior the
two confidence limits, it is possible to determine the limits of circuit performance,
11vi •im vjtwjjuuu u. Soh LALijLiuI used to gage operation. ior negative correia-
tion, proceed as follows:
a. Substitute the lower end of life tube specification limit into the equation tor the

upper confidence limit and solve for the upper circuit limit.
b. Substitute the upper tube specification limit into the equation for the lower con-

fidence limit and solve for the lower circuit limit.
For positive correlation, do the following:
a. Substitute the lower end of life tube specification limit Into the equation for the

lower confidence limit and solve for the lower circuit limit.
b. Substitute the upper tube specification limit into the equation for the upper con-

fidence limit and solve for the upper circuit limit.

2. 2. 19 This procedure is demonstrated graphically in Figure 2-8. In the Illstra-
tive problem, the correlation was found to be positive; substituting 5.9, the; lower
tube limit on plate current, into the e q u a t ion for the lower confidence limit,
Y = .356 X + 1. 588, it is determined that Y, the lower circuit limit required to per-
mit the use of a low limit tube. is 3. 686. Substituting 10. 5, the upper tube limit on

WADC TH 55-1 2-10
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TABLE 2-3

VALUES OF THE FACTOR "F" AND SELECTED LEVELS OF
PROBABILITY FOR I TO 120 DEGREES OF FREEDOM

VALUES OF F AT SELEC"I iD PROBABILITY

PROBABILITY OF CHANCE PROBABILITY OF CHANCEOCCURRENCL' OCCURRENCE

(N-2 .05 .01 .001 (N-2) .05 f .01 f .001

F RATIO F RATIL

1 161.45 4052.2 405284.0 18 4.414 8.285 15.38
2 18,513 98.503 998.5 19 4.381 8.185 15.08

10.128 34 216 167.5 20 4.35] 8.096 14.82
4 7.709 21.198 74.14 21 4.325 8.017 14.59
5 6.608 16.258 47.04 22 4.301 7.945 14.38
6 5.987 13.745 35.51 23 4.279 7.881 14.19
7 5.591 12 -!46 29.22 24 4.260 7.823 14.03
8 5.318 11.259 25.42 25 4.242 7.770 13.88
9 5.117 10.561 22.86 26 4.225 7.721 13.74

10 4,965 10.044 21,04 27 4.210 7.677 13.61
11 4.844 9.646 19.69 28 4.196 7.636 13.50
12  4.747 9.330 18.64 29 4.183 7.598 13.39
13 4.667 9.074 17.81 30 I 4.171 7.563 13.29
14 4.600 8.862 17.14 40 4.085 7.314 12,61
15 4.543 8.683 16.59 60 4.001 7.077 11.97
ld 4.494 8.531 16.12 120 3.920 6.851 11.38
17 4.451 8.400 15.72 1 3.841 6.635 10.83

plate current, into the equation for the upper confidence limit, Y =. 356 X + 1. 838,
it is determined that Y, the upper circuit limit required to permit the use of a high
limit tl-w4a i. R rQQ

2.2.20 Figure 2-8 is an extrapolation of Figure 2-7which demonstrates the inadvis-
ability of determining the limits to be applied to circuit performance from a disor-
ganized Investigation of a single lot of tubes. The cross-hatched area represents
the area covered by the single lot of tubes tested, while the area bounded by the
heavy lines represents the possible distribution of tubes allowed by the tube speci-
fication. Had the circuit performance limits been based on the single lot tested,
without resard to the total possible variation allowed by the tube specification, it is
quite probable that the circuit would fail to perform satisfactorily if a lot of tubes
representing another portion of the total allowable variation were used. It is also
recommended that performance of several hookups of the circuit containing differ-
ent circuit components be measured to allow for tolerance variations of the other
circuit components.

2.2.21 APPROXIMATE METHOD. The second method for determining the coeffi-
cient of correlatlion consists of drawing the line of estimation by inspection. With a
lIttlc practice, this caai 1M dvnr quite atccuraieiy. The equation of tins estimated

WADC TR 55-1 2-14
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line can be written from the two-point form of the equatlor for a straight line. This
equation Is included in Figure 2-10 for reference.

2. 2. 22 A line is drawn parallel to the line of estimation in such a manner that 1/B
of the points are above the line, while another line is drawn parailel to the line of
estimation in such a manner that 1/6 uf the points are below the line. The vertical
distance between these lines is approximately 2 Sy. Approximately 2/3 of the items
are in the range bounded by these lines. A line parallel to the X axis is drawn so
that 1/6 of the points are above the line, and another line parallel to the X axis is
drawn so that 1/6 of the points are below the line. The range between these lines
represents approximately twice the standard deviation of Y, 2oy, or bounds approx-
imately 2/3 of the items. This procedure is shown in Figure 2-9. The coefficient
of correlation, (r), is calculated from the equation: r 2 l-S YI/a as indicated in
Figure 2-10.

2. 2. 23 The test of significance is calculated as before, and the confidence limits
are drawn parallel to the line of estimation and shifted along the Y axis 2S above
and below it, as indicated in Figure 2-9. This system has the obvious advantage of
simplicity and yields satisfactory results for most practical problems as indicated
from a comparison of the results of the two procedures The accuracy is better as
the coefficient of correlation gets larger. The confidence limits are used as before
in determining the circuit performance limits.

2.2. 24 In the example used to demonstrate the two methods for determining the co-
efficient of correlation, the plate current as measured under specification conditions
was compared with a measurement of circuit performance. For the obvious reason
that specification conditions are the only conditions which have accompanying limits,
the circuit designer should always attempt to correlate circuit performance with
tubc characteristics measured under specification conditions. OccasiUnal y it is
impossible to correlate circuit performance with a tube characteristic when meas-
ured under the conditions referred to in the tube specification. When this happens
and good correlation is observed to exist between circuit performance and a tube
nhbrorcterlatir, mpa an,-,pi ii nl r! ap nthar h an cnpa-rlfrtin n rnnulltinna, if ict t,, liv.

advantage of the circuit designer to change his circuit so that correlation can be
obtained between circuit performance and specified tube test conditions. When this
cannot be done, and a requirement for an addltibnal test condition exists, the cir-
cuitdesigner should take steps necessary to have an addition made to the tube speci-
fication through the normal military and industry channels set up for this purpose.
This should be done only when correlation does not exist between circuit perform-
ance and normally specified test conditions.

2.2.25 NON-LINEAR CORRELATION. Frequently the points on the scatter dia-
gram will cluster more closely about a c.,rved rather than a straight line. To de-
termine the correlation between two variables which bear such a relationship, it is
sometimes desirable to plot some function of the variables which will render a
linear plot. A number of procedures involving the use of logarithms can be fol-
lowed with good success. Suppose it is desired to determine the correlation be-
tween time delay of a circuit and the static plate current of the tube as measured
under standard test conditions. As in all correlation problems, the first step is to

WADC TR 55-1 2-16
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• TABLE 2-4. PLATE CURRENT VS. TIME (non-linear correlation)

Tube No. Y X Tube No. Y X

1 40.0 427 8 59.1 376
2 99.3 333 9 112.7 324
3 72.4 344 10 50.2 376
4 44.3 384 11 57.0 356
5 43.9 375 12 73.2 342
6 98.0 343 13 56.0 376
7 47.6 406 14 76.5 356

Y_ = Plate Current (Microamperes) X = Time (Milliseconds)

make a scatter plot of the data. Figure 2-11 represents a plot of the data tabulated
in Table 2-4.

2. 2. 26 It is observed that the plot seems to indicate a curved tendency. The log-
arithms of the variables, tabulated in Table 2-5, are plotted as shown in Figure
2-12. A better approximation of a linear relationship is observed, indicating that a
better simple correlation exists between the logacIthms of the variables than be-
tween the variables themselves. The transformation of Yj = Log Y and XI = Log X
is made and the procedure outlined for simple linear correlation is followed as out-
lined in Figure 2-13.

2. 2. 27 Either the computation by deviation or the approximate method can be used
after this transformation is made. The procedure for determining the confidence
limits, line of estimation, coefficient of correlation and the circuit performance
limits is the same as that used for simple correlation. It must be remembered,
however, that the correlation is between the logarithms of the variables and when
the limits are established, in terms of the variables, the transformation must be
taken into account. In the example, the estimating equation is Log Y = 3.855 Log
X + 11. 676 and the coefficient of correlation, (r), is -. 897. The negativt sign in-
dicates that as plate current increases, t!rmw decreases. This is an example of
negative correlation.

2. 2.28 Occasions wiU present themselves where a plot of one variable against the
logarithm of the other variable will render a more nearly linear plot. In this case,
the Log translorn- Lion is applied to only the appropriate variable,

2.2.29 MULTIPLE AND PARTIAL CORRELATION. There are instances when cir-
cuit performance depends or two or more tube characteristics to about the same
degree. A fair degree of correlation may be observed between circuit performance
and each tube characteristic separately. However, better correlation car some-
times be obtained by considering the combined effects of the tube characteristics
and determining if multiple or partial correlation exists. Multiple correlation con-
siders the combined effects of two or more independent variables. Partial correla-
tion determines the effects of each variable separately if the other independent var-
iable is maintained constant at some average value.
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TABLE 2-5

PLATE CURRENT VS. TIME AND THE
LOGARITHMIC TRANS FORMATION

"r -,• - ____.___ - -__ - _(__Y) (LG---X) - x,_ _,.

1 40.0 427 1.60206 2.63043 2.56660 6.91916 4.21411
2 99.3 333 1.99695 2.52244 3.08781 6.36270 5. 03719
3 72.4 344 1,85974 2.83686 3.45863 6.43414 4.71734
4 44.3 384 1.64640 2.5"433 2.11063 6.67876 4.28484
5 43.9 375 1.64246 2.57.03 2.69767 6.62563 4.22774
6 98.0 343 1.99123 2.53529 3.96500 6.42270 5. 04835
7 47.6 406 1. 67761 2.60853 2.81438 6 80443 4.37610
8 59.1 379 1.77159 2.57864 3.13853 6.64938 4.56829
9 112.7 324 2.05192 2.51055 4.21038 6,30286 5 15145

10 50.2 376 1.70070 2.57519 2.89238 6.63160 4.37963
11 57.0 356 1.75587 2.55145 3.08308 6.50990 4.48001
12 73.2 342 1.86451 2.53403 3.47640 6.42131 4.72472
13 56.0 376 1.74819 2.57519 3.05617 6,63160 4.50192
14 76.5 356 1.88366 2.55145 3.54817 6.50990 4.80606

TOTA•L 25.19289 3b. 86811 45.60583 91.90907 64.48775

MEA 1.799492 2.562008

Y = Plate Current (Microamperes) X = Time (Milliseconds)

2. 2. 30 A second approach to the problem is through an analysis of variance to de-
termine the relative effects of various tube properties on circuit performance. The
procedure is soime-hat complicated so will not be discussed here. For further dis-
cussion o0 correatuon ana the analysis oi variance, trte reader ):- referred to one
of the statistical texts in the list of references at the end of this section.

STATISTICAL REFERENCES

rrownlee, K.A., Industrial Experimentation, New York, Brooklyn Chemical Pub-
lishing Co., 1949

Croxton, F. E., and Cowden, D.J., Practical Business Statistics, New York, Pren-
tice Hall, 1948

Fisher, R. A., Statistical Methods for Research Workers, New York, Hairer Pub-
lishing Company, 11th edition, 1950

Fisher, R. A., Design of Experiments, London, Oliver and Boyd, 1947
Hoel, P.G.. Introduction to Mathematical Statistics, New York, Wiley and Sons, 1947
Snedecor, G. W., Statistical Methods Applied to Experiments in Agriculture and

Biology, Ames, Iowa, The Collegiate Press, 1946
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SECTION 3

DETERkiNING CIRCUIT TOLERATION TOWARD
DETRIMENTAL PROPERTIES

2.3 GENERAL.

2. 3. 1 Detriments are inherent tube properties which must be considered in circuit
design on the basis of their detrimental effects on circuit operation. Two questions
arise concerning tube detriments in circuit design calcvlations:
a. What value of each tube detriment will still allow satisfactory operation?
b. Does the applicable MIL-E-l Specification for the tube type tentatively selected

adequately define detriments?

2.3.2 The use of too few randomly selected tubes to check circuit toleration of tube
detriazents nearly always leads to an overly optimistic conclusion. The use of many
"limit tubes" or the simulation of the detriment limit gives a more realistic picture
of tube-circuit compatibility.

2. 3. 3 In considering the effects of tube detriments upon circuit performance, it
must be understood that any application predicated on the existence of a detriment
is inherently unreliable, since by definition the detriment may or may not be pos-
sessed by an individual tube. Consideration regarding detrimcnts can only he on
the basis of the limit the detriment can reach before the performance of the circuit
is impaired. It, therefore, becomes necessary for the circuit designer to deter-
mine the permissible limit for those detriments which affect the performance of
the circuit being designed. The following methods, may be used to determine the
compatibility of tube detriments with required circuit performance.

XOa*TUBES WHICH FOJL
AJ i t TIImS WHICH OFRATE
X
X zI,x x

IX XK
X X[ X X

Xx.
X X X X

x X X!xx
x x

Xx XO 000
x X X X XO X x oo 000X x Xx XXY X X O0 OX 00 000xoo ocX o 00Sx X x X O000 0 0 0X X 008 Xo aS o0 0 0 o 0 0

XXXXX X X X X 00000 0 00

2 6 a 10 12 14 6 I's
twAM CATHOE LEAKAGE IN MI•roAM14fMl

Figure 2-14. Typical Plot Showing Permissible Limit on Heater-Cathode Leakage

WADC TR 55-1 2-24



I.3.4 CIRCUIT ATTRIBUTRS METHOD.

2.3.5 One method is to test in the circuit a number of tubes which possess the det-
riment In question in varying degrees and to note those tubes which perform saUis-
factorily and those which do not. A plot, similar to Figure 2-14, can ttv- be made
which presents those tubes which fail, apart from those that operate satIsfactorily.
This figure shows a plot of tubes grouped according to beater-cathode leakage cur-
rent. It Is observed that tubes begin to fail in the equipment when the heater-cathode
leakage Is greater than four microamperes. This means that in order for the cir-
cuit engineer to design with confidence, he must be sure that the specification limit
on heater-cathode leakage is less than four microamperes. He must be sure, more-
over, that the life-test end point on heater-cathode leakage is less than four micro-
amperes.

2. 3. 6 Four microamperes, therefore, represents the limit of heater-cathode leak-
age that the equipment will tolerate. The tube specification limit must be lens than
four microamperes or a more tolerant circuit must be designed.

2.3.7 CIRCUIT VARIABLES METHOD.

2. 3. 8 The previous example assumes that, dependent upon the amount of heater-
cathode leakage present, the tube either operates or does not operate In the circuit.
Often the problem is not so clear-cut as this; rather a degrading effect on perform-

25-

20-

15-

2 4 6 5 0 12 a4 1s
NA1U CATHOD LEMAN WN MCIOAMPUU

Figure 2-15. Method of Determining Limit on Heater-
Cathode Leakage vs Hum Output
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ance Is experienced and the design engineer has to decide how good is "good
enough", or where to establUsh the limit of satisfactory circuit performance.

2.3.9 Figure 2-15 Indicates an approach to this problem. Suppose that hum output
as a result of beater-cathode leakage is used to evaluate the performance of a cir-
cuit. A point-by-point plot is made of hum output against heater-cathode leakage.
Suppose 15 millivolts is established as the maximum limit for hum output; the limit
on heater-cathode leakage should be less than 10 mlcroamperes to assure satisfac-
tory operation.

WADC TR 55-1 2-20
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d PART m

APPLICATION INFORMATION AND SPECIFICATION ASSURANCE

it

3. GENERAL.

3.01 Parts I and 1U of this report outline general tube properties and methods of

treating them In circuit design. Part [I presents information on specil'c tube types
which appear in the following military standard published by the A r mred Services
Electro Standards Agency.

3.02 MILITARY STANDARD MIL-STD-200C.

3.03 MIL-STD-200Cpresentsa list of preferred electron tube types that have been
chosen Jointly by the Departments of the Army, the Navy, and the Air Force to ful-
fill the majority of electron tube applications. The purposes of this standard are
two-fold:
a. To guide military equipment designers and ,uanufacturers in the choice of tube

types that represent the highest quality tubes available for military use.
b. To provide for a minimum tube maintenance stock by making extensive use of a

minimum number of tube types.

3.04 The current list is Included here as Table 3- 2 for Information purposes. Ref-
erence to the most recent issue of MIL-STD-200 should always be made since it is
subject to revision and reissue. Specification data applicable to the receiving types
of this standard are presented in Table 3-3 which Includes a summary of specifica-
tion controls and alist of properties tested by variables.

3.05 SPECIFICATIONS LIL-E-l.

3 06 In the MIL-E-l specifications, effort has been made to provide assurance that
the equipment designer using these electron tube types can expect comparatively
wuava zu czL arai cr-iuiics, reiaLivciy smacie characterisucs uirougnout alie,
and a high attribute quality level. Under conditions of operation incompatible with
the test conditions and ratings set fort? ! the specifications, no assurance of satis-
factory operation exists. Both the quiescent operating point and the dynamic oper-
atung requirements must be considered in relation to these ratings.

3.07 APPLICATIONS.

3.08 The following sections on the application of triodes, pentodes, and others,
consider each of the ratings applicable to the individual category.

-WADC TRo-1 3-1
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TABLE 3-1. CIRCUIT DESIGNERS' CHECK LIST

R..TINGS--Does the opuration of the tube approach anyabsolute rating under any usual condition
of supply-volta4e variation, toad v&riation, or manufacturing variation in the equipment itself?

Heater Voltage Max..... Min.....
Anode Voltage (dc) M .....

(peak forward) Maxn ...
(peak inverse) Max .....

Screen Grid Voltage Max ....
Control Grid Voltage Max. Min...
Heater-Cathode Voltage Max
Control Grid Resistance Max.
Cathode Current (average) Max..... Min...

(peak) Max .....
Anode Dissipation Max .....
Screen Grid Dissipation Max .....
Bulb Temperature Max .....

CHARACTERISTICS- -Does the specification of the tube type selected define the required char-
acteristics? Will the circuit operate satisfactorily with tubes having the range of characteris-
tics allowable in t;e specificatior.?

Transconductance (life-test end point) Max ..... Min.....
Transconductance (at reduced heater voltage) Max ..... Min .....
Plate Current (life-test end point) Max ..... Minm.....
Screen Grid Current Max ..... Min....
Heater Current Max ..... Minm....
Interelectrode Capacitance Max ..... Min....
Dynamic Plate Resistance Max ..... Min....
Amplification Factor Max . Min....
Power Output (life-test end point' Maxn.. Min....

DETRIMENTS- -Does the specification of the tube type selected adequately define detriments?
Will the circuit operate satisfactorily with tubes having the detriment value allowable in the
specification?

Electrode Insulation (life-test end point) Mlin.
Grid Current at Rated Ef life-test end point) Max ...
Grid Current at Elevated Ef (life-test end point) Max ....
Plate Current Cutoff Max ..... Min....
Heater-Cathode Leakage Max .....
RF Noise. AF Noise, Noise and Microphonics Max .....
Change of Characteristics with Life (lb. P0o Smn Max .....
Change of Characteristics with Heater Voltage Max ....

BASIC LIMITATIONS--Is operation of the circuit satisfactory considering the basic limitations
of electron tubes? Does circuit function depend upon any unspecified propert) of the tube?

Initial-Velocity-Electron Current
Spurious Emission Current
"Interface Resistance" Effect
Thermionic Instability
Electron Coupling Effects

WADC TR 55-1 3-2
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""TABLE 3-2. RECETYDG TUBES OF MIL-STD-IGOC

~Heate r

Voltage 1.25 and 1.4 5.0 6.3

Structure (volts) (volts) (volts)

Diodes #1.A3 2822 5829WA
"05647
#5726/6ALSW *P5096

Triodes #3C40 #'5118
#6C4W #*5719
05703WA 05744WA

"6533

Twin Triodes #3A5 # 12AT7WA 06021
#5670 '6111
#5751 06112
#5814A

Remote #5749/6BA6W

Pentodea 
#05899

Sharp #'IAD4 #6AH6
• AH4 #6AU6WA *5702WA

#5654/6AKSW #05540

Mixers and '5636 *5750/6BE6W
Converters #5725/6AS6W '5784WA

Pen- #3B4 #2E30 5686
"w"• rý; todes JV4lGG "•

#05672 SBG6G #6005/&AQ5W
#06008 #GLOWGD #05639, 6094

Triodes #5687 60 60WA

Rectifiers #IB3GT #5R4WGA #6X4W 6203
#1Z2 #SYSWGTA #'5641

# Also U. S. tubes on NATO priority list oi electron tubes (values),

* Subminiature
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TABLE 3-3- NUMERICAL LUTLNG OF RECEIVING TUBES OF MIL-STD-
200W PER 5 OCTOBER.1955

Tube Specaflatloo spectilcatkoa' Met"o4 s Dhfli Characteristics] Characterislcs

Type B erial Number tSheet Ded Distribtio. n of gbctItid By Spec ied DurInf

JAN- Characteristics VarlaJble Lie

1A3 MdL-E- !,19 5 Feb 1953 M - M io

OLAD4 MIL-X- I/32A 9 July 1953 M - M Sin2

"*IAH4 KIL-E-1/319 14 Aug 1953 M - M Sm I.it

IRIGT MIL-E- 1/74* k 23 Dec 1955 1d - M Is

IZ2 iAL-E- 1/29 5 Feb 1953 hi - M Is

2922 MIL-E-l/731 17 Dec 1954 1 - M Etd

3C40 MNL-i-l/737 17 Dec 1954 14 - M Po

ESO Mh.L- E- 1/33 5 Feb 1953 M - 1 L Ef 1p, Ic2

3A5 hIL-E-1/i3A 14 Jan 1954 M - M bm

304 hilL-E- 1/34B 17 Dec 1954 M - M A EfIEP, icZ, ep

3V4 MIlL-E-1/343 14 Aug 1953 M - M POl

5214WGA MIL-E-1/1I6A 4 March 1954 M - M lo2

5Y3WGTA MIL-E-1/44A 14 'an 1954 M - M to

6AG7 MIL-E-./45B 23 Aug 2955 M - M Po

AH6 MIlL- E- 1/46 5 Feb 1953 M - M SmI

6AUGWA MIL-E-1/1 13 Jan 1953 M-LRLM- If, #1hk, #Icl, Rgl-all, Hp-all.
URLM-M Ibl, lc2, Sml, If, Thk, Ic1,

tSint, SCglp, Sm!, Z Avg SmIl
Cln, Cout. #Ep

6BG6G MIL-E-l/53A 14 Jan 1954 M -M Is

$C4W MIL-E-1/55B 14 Jan 1954 M - M Sml, Xe

GL6WGB MIL-E- 1/197 20 May 1953 M - M Po, Sm

SX4W KIL-E-1/64A 20 May 1953 i - M to

IZAT7WA MIL-E-2/3 13 Jan 1953 H-LHLM- 11, #11, SIc, Rg-all, Rp-all.
URLM-M Ib)1, Sml, #Smt ff, Ut, lc, SmL

•, vg SMl

Cl5s56 hMIL-E-l/161C 23 June 1955 M-LAL-UAL- If, 1bi, SmI 1c , If, t\Sml,
M-ALD A .? I. lhk,

Rp-all, •g-all,
Avg•t Sm!

Subminiature tube

* Refers to asymmetric limits
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"TABLE 3-3. NUMERICAL LSTING OF RECEIVING TUBES OF MAU-STD-
Z00C PER 5 OCTOBER 1955 (CONT)

RECE3VING tJIDES OF MIL-S8h-SOOC
iTjtD 5 OCTOBER lo5

Tube Speclcationm Specif cat we Method of DWilni•g Charaeriltcs Charaterlatica
Type Serial Number ohm Dated DsitrlpMiom of pecilied by BpcIfi d Darlqf
JAN- Chamcteristlcs Vari• es Life

*5639 MI.L-E-l/JXC 23 June 1955 M-LAL-UAL- if 1f,0, AtSm1.

M-ALD A1EBm, Bek.

Rp-all, Rg-alt,
Avu•t~ml

"5641 MIL-E-1/170A Oct ]954 M-LAL-UAL- if U, nhk. I0
M-ALD

05647 MIL-E-1/2043 23 June 1955 M-LAL-UAL- If i, 10, LA o.
ALD it, tp-all

5654/ MIL-E-lI4A 5 Dec 1955 M-LAL-UAL- U, lb 1, Sm1, Rg-all, Rp-all,
6AK5W M-ALD Idc, lm4, If Nk, Iel, Sami,

Cin, Cout AvgASm I nA t am,

5670 MIL-E-l/SA 5 Dec 1955 M-LAL-UAL- U,. Ib1, Sm1, if, 'lbxw frAEfsm.
14-ALD Mu Sml, Avg6sml,

A Sm!,
Rg-all, Rp-all

95672 MIL-E- 1/280 9 July 1953 M - 1 Po !, Ic I

5686 MIL-E-1/171 20 May 1953 K - V' Pol, Ic

5687 MIL- K- 1/S0B 16 July 1954 K - M rb i1. m

05702WA MIL-E-1/8ZA 28 Jet 1953 M-LAL-UAL- ] bl. Sml, U, lhkt, Ic, Std,
W-ALD 1c2 NA tBml, Aý'Sm.

Rg-all, Rp-all

"5703WA MIL-E-1/293A 16 July 1954 M-LAL-LAL- I)1, Smi If, liik, If 1c2
M-ALD A tSm ,dAl Efam,

Agi-all, Rp-all

"5719 MIL-E-1723 5 Aug 1955 M-LAL-UAL- V, lb1, am I kc, 1f,A atm!,

ft•-al, Np-all.
Avagt\ Sal

05719 MIL-E-I/173C 5 Aug 1955 M-LAL-UAL- U, Sm I Ic, I, A .m,
M-ALD AEsm, D.

,g-all. Rp-all.
_jAvg6 1Sml

* Subminiature tube

* Refers to asymmetric limits
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TABLE 3-3. NUMERICAL LETING OF RECEIVING rUBES OF MIL-STD-
200C PER 5 OCTOBER 1955 (CONT. )

Tube Ipecilcatlon s uealw Methon DeIfM g Characornice Charactoriatics
Type Seral Nabor Sct [D" Dsribrtion of feefffd by Specified Durig
JAN- ChmracturWtK Variabes LV*

5125/ MIL-K-I/IB 5 Dec 1955 M-LAL-UAL- V, lbl, smI Rsl-all, RS3-all
LAI WM-ALD Rp-all, 1, fhk,

kl, Sil,
Avg ASMI,

5726/ MIL-E- I/7A 2 May 1954 M-LMLML-URLM If, #thk #!O, Rp-all, f, f.M,
M L' W -M #Is, PCC(Ipto to

3p), CO.p to H
+ itk * s.),
C(2P to h + A
+ ada.), C(lk to
h f p + a&d.),
C(to t +b P +
941cs,) OEP

'5744WA MIL-E-t/S4B 16 July 1954 M-LAL-UAL- lbl,Smin, Mu N, Ikt, tel, kl2,
M-ALD ,Smi,

RgSm ,l•-a

Rp-all

5749/ MIL-E-US 13 Jan 1953 M-LINLL- U, #Ch, Olk, Rgl-all, ftp-all,
M5AW URLM-M lb, Sm 1, 41cR2. f, ltk. I 1, Smi1

4.m2, iS, AvgASmI.
Up

5750/ MIL-E-1/9 13 Jan 1953 M-LRLk- If, #D, #!c3, Rigi-aU, Rg3-al
6BEIW URLM-h( gl, ki, Wb, Rp-all, If. Mt,

CIc2+4, , 3mI 10, Sgl. tel,
4fm2, *1r A Avg gel

5751 NIL-E-I/10 13 Jan 1953 M-LRLM- Kf, Oft, tic, g-all, Rp-all,
URLM-M Ib1, CEp (ac U, thk, le, ACA,

ampi,), CibO, AAvg ACA
am1i, #801, Mo,
Cgp, Cin, Clot,
C out, #Ep

"5784WA MIL-K-i/4DB 22 Avg 1955 M-LAL-UAL- Sb I, Sal I, flk, Ic,
M-ALD At~mi,

R1l-all, gl3-all
Rp-all

514A MIL-E-I/IZA 23 Dec 1955 M-LAL-UAL- U, Ib1, Sm1, lg-all, nip-all,
M-ALD Mu I, It, kl, l,

Avgzsml,

* Subminiature

# Refers to asymmetric limits
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"TABLE 3-3.' NUMERICAL LISTING OF RECEIVING TUBES OF MIL-STD-
"- . 200C PER 5 OCTOBER 1955 (CONT.)

Mrbe Spleiicatimu Specification Medod at Defitn Cbanctezrialcs characteristic
T7" Serwa Number Sh"e.t Dated D4)rli~oa of Specifted By Specifiod Durlag
JAN- Characteristice Varltables Lie

05620WA MIL-I9- 1/393A 23 Dec 1965 M-LAL-UAL- f|o, #Ia Rp-all, 1, RAI
M-A LD ,0oAll

'5140 MIL-E-1140 5 Avg 1055 M-LAL-UAL 3, i., SmI k- , IN, aSm 1.

Hg-all, Rp-all.
AvA ISmi

"056 MIL-E- 1/174C 23 June 1955 M-LAL-UAL- V 1f, 1*, L to.
M-ALD 3*. Hp-all

05899 MIL-E-1/0'C 23 June M95 M-LAL-UAL- U, IbW, SM li, ,IA smi,
M-ALD 60B8.,6,

lp.-all, Rt-.ll,
AvgA tSmi

e5902 MIL-E-1/175D 26 Oct 1954 M-LAL-UAL- U. IbW, Sm U, 1hk. leI
M-ALD q Pol, Avg A Pol

Hp-all, Rg-all,
A EfPoi

6005/ MIL-E- I/13A 20 IL : 1953 M-LHLM- UI, tthk, #1cI1, U, Dik, -I1, PoL,
6AQSW URLM-M #l2, #Pal, Kb, A Avg Pal

0 P02, #Cglp,

Cii Coaw
if, 3I, 1c,

"6021 MIL-E-1/181B 23 A I"! . t M- LAL-UAL UIi,bi 1,mI As•.,
-M-ALD A,4A m,,,I

Hg--,ll, Ip-all.

A Wer 1

SIMkA MIL-E-1/10B 5 Dec 1965 M.-LALD L. bl, am I
M-ALD Nf, sdr, tg-2l1,

Rp-all

"6066 MIL-E-1/694 3 May 1954 M - M Pal

6004 MIL-E-1/821B 23 Dec 1955 M-LAL-UAL- 1b, 01¢C, OPo, I. kl, Pa,
M.ALD Sm A Po hk

Rg-aII, Rp.all,
AvgA Pa

Lt

F * Subminiature
# Refers to asymmetric limits
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'TABLE 3-3. NUMERICAL LISTING OF RECEIVING TUBES OF MIL-STD-200C
PER OCTOBER 1955 (CONT.)

T1a Sp.d letion Specticks, Method O N Wfnnag ChLractlnticas Charactrlatlca
TM t erWi Number he DWAtd Dtstrlbqo of specIfid By Specifi ed During
JAN- CharacterIstics Variablem Life

06111 MIL-E-1/1S9D 23 Aug 1955 M-LAL-V'AL- if, Kbl, Sm I ,k, Ic,
M-ALD t tSml,

A vgAet I,
31-all, Rp-all,Alsmi

6g112 MIL-E-1/190B 5 Aug 1955 M-LAL-UAL- U, SMl -- A SM I.
M-ALD X , Is"- 1ll,

AvgAtSml

6M03 MIL-E-1/I2SA 23 June 1955 M-LAL-UAL- if A tlo V, Tk
M-ALD

6533 MIL-E-I/975 5 Dec 1955 M-LAL-UAL- If, Sm U. i k, ltc,
M-ALD A Sm,

Rg-all, Rp-all,
AEfSm

* Subminiature
# Refers to asymmetric limits
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SECTION 1

APPLICATION OF TRIODES

3,1 TRIODE PROPERTIES.

3. 1. 1 This section discusses triode properties and methods of treating them in cir-
cuit design. Triode types are shown on a field of constant Mu lines for comparison
purposes in Figures 3-1 and 3-2. The test conditions under which these character-
isticswere determined are those listed in the applicable specifications. Tube prop-
erties under actual usage may vary considerably from the values shown. The con-
ditions under which the acceptance tests are performed for various triodes are
given with other information in the section on specific tube types where a treatment
of acceptance limits, characteristic variability, and permissible areas of opera-
tion appears.

3,1.2 PERMISSIBLE OPERATING CONDITIONS. The permissible operating con-
ditions are considered in relation to the ratings. In general, as the operating con-
dition approaches the ratings, the reliability of the design will be adversely affected,
since these define the limi ng conditions beyond which there is a complete absence
of operating assurance.i Figure 3-3, an average plate characteristic plot for a
typical triode, shows such a permissible area of operation bounded by heavy lines
representative of the absolute maximum ratings of the type.

3.1.3 QUESTIONABLE AREAS OF OPERATION. Note should be taken oL Regions 1
and 2 indicattd by line shading. Though operation in these regions Is permissible
it is nonetheless questionable for certain applications. Region 1 is located near the
zero bias line. Tube characteristics in this region are subject to considerable var-
iability primarily due to grid currents resulting from such causes as contact poten-
tial and ionic gas currents. These properties are rarely subject to complete speci-
fication control and are therefore unpredictable; as a result, tube characWtristics
in this region may vary more widely than Is indicated by the specification limits.
Grid currents may, in addition, cause loading of the input circuit, resulting In wide
variation of apparent stage gpin over short periods of time.

3.1.4 LOW CURRENT REGION. The second area (2) appears in the low plate cur-
rent region of the tube. In some specifications, a minimum cathode current appears
as a rating. Unless otherwise indicated on the individual electron tube specification
sheets, operation below thi a rated value is decidedly uncertain since in this low
current region, particularly under conditions of fixed bias, currents may vary
widely from tube to tube or between sections in dual types. Furthermore, circuit
operation is not assured when the tube, after being held at low or no plate current
with its heater energized for an appreciable length of time, is subjected to higher
current demands.

1/ Reference Table 1-3 in Part I

WADC TR 55-1 3-9
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TANGENTIAL PLATE RESISTANCE (OHMS)
Figure 3-1. Triode Properties of Subminiature Type Tubes

3.1.5 AREA ADJACENT TO MAXIMUM PLATE DISIATION BOUNDARY OF
PERMISSIBLE AREA OF OPERATION. The third (3) area deservyng consideration
is adjacent to the maximum plate dissipation boundary of the permissible area of
operation. A definite relationship exists between the plate dissipation, the bulb
temperature, and the effective environmental temperature. Under certain condi-
tions, the maximum rated bulb temperature may be eiceeded unless the plate dis-
sipation is reduced. In many cases, the proper choice of shield, socket 1! and/or

See WADC Report 53-174, June 1953
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mounting clamp (subminiature) will materially aid in the solution of this particular

problem.

3.1.6 OTHER DESIGN CONSIDERATIONS.

3. 1. 7 In addition to the limitations discussed above, other design considerationsnot immediately apparent from the specification are treated below for triode appli-
cation.

O000 
-II T9!0 30 7 O 0O 00 '.1 I H

5667 7 -
S : MINIATURE 4 OCTAL TYPES

\I0 \ 'j" : | , : I,• • '- "- - " ,!

2000 
t--

1000 AA

5 0 .. ."1 1-2 "l.AT 7WA ..

L oo-n 5000__ ic 4 4, 1

4000

• , . \ •I3e 4A ., "

2000 20050 '00 200Fiur •-2 T ,od Prprte of Miniatur and Octal Typ Tubes

VADC 5751

1000 2000 5000 10000 20000 fO0000
!TANGENTIAL PLATE RESISTANCE (OHMS)

Figure 3-2. Triode Properties of Miniature and Octal Type Tubes
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PLATE VOLTAGE IN VOLTS

Figure 3-3. Plate Characteristic Plot for a Typical Triode

3. 1. 8 SUPPLY VOT JTAGES. A note concerning the use of supply voltages in excess
of the rated maximum appears in MIL-E-1, as follows: "Unleass otherwise specified
on the tube specification sheet, when the load impedance is of srich type that the in-
stantaneous voltage at the plate never exceeds the supply voltage, the supply volt-
age may be twice the maximum rated dc plate voltage, provided the maximum rated
average dissipation is never exceeded on any electrode.'

3.1.o9 LOW ELECTRODE CURRENT. Unless otherwise noted in individual tube type
sections, circuit operation is not assured when the tube, after being held at a low

WADC TR 55-1 3-12 WA
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Limits for Dual Triodes
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-value of plate current for appreciable periods of time, is subjected to higher cur-
rent demands. Examples of this service are all type s of intermittent operation
wherein heaters remain energized under conditions of very low or no plate current.

3.1.10 A-C PLATE OPERATION. Considerable caution should be exercised in the
supplying of plate potential from alternating voltage sources. In such applications,
the negative excursions of the plate afford an opportunity for electron emission from
plate to control grid, resulting in a negative shift of bias. In addition, the posit. e
alternating voltage peaks may draw cathode current sufficient to impair the opera-
Vton of the tube.

3. 1. 11 HEATER OPERATION. Attention should be given to heater voltage toleranpce
ratings. Life and reliability of performance are directly related to the degree ti'±t
heater voltage is maintained at center rated values. The importtance of good heater
voltage regulation on the useful life of the tube in evident from Table 1-3 (Part 1).
Here it is apparent that excessive heater voltage will hai'ter deterioration within
almost every electron tube defect category.

3. 1. 12 BIAS CONDITIONS. The apparentvarlability of characteristics of many tri-
ode tube types, as reflected in the specification, it greatly -- duced through the use
of cathode bias for measurement test conditions. It can be expected, therefore, in
applications employing fixed bias, that characteristic variability will exceed that
which is evident for such types under 34L-E-1 test conditions.

3. 1. 13 GRID RETURIN RESISTANCE. Caution should be exercised in the choice of
grid retu r n resistors. Specification assurance on life is lost if the resistance
chosen has a value greater than that specified in the intermittent life test conditions.

3. 1. 14 PULSE OPERATION. In general, the testing of all electron tubes is per-
formed at discreet operating points only and unless specific tests provide assur-
ance cf pulse behavior, no ass'mptions may be made for such conditions of opera-
tion. Specification assurjuance iA characteristic uniformity rarely exists in the posi-
tive grid region. The attention of the designer is again directed to the observations
concerning low electrode rirrnts typical of operatior in pulse circuitry (paragraph
3.1.9).

3.1.15 LOW SUPPLY VOLTAGE OPERATION. There is no assurance of character-
Istic uniformity when the plate is operated at a low voltage, as, for example, from
¶18-volt d-c aircraft supplies. With a very low plate voltage, the cutoff value of
bias approaches the value of the "contact potential" effects. Operation in this area
must be regarded as extremely unpredictable.

3.1.16 MICROPHONIC BEHAVIOR UNDER SHOCK AND VIBRATION.

3.1.17 Vibration testing and measurement is rarely performed at operating points
where characteristic assurance is already available by means of other acceptance
tests. The specification limits of vibrational noise wherever such tests are made
or. triode tubes are shown in figures 3-4 and 3-5. In these figures the microphonic
noise limits are referred bick to the respective grids of the tubes involved by con-
sideration of the operating level of the tube under test and the characteristics of the
average tube of each type.

WADC TR 55-1 3-14



1 - SECTION 2

APPLICATION OF PENTODES

3.2 PENTODE PROPERTIES.

3.2. 1 This section discusses pentode propertier and methods of treating them in
circuit design. Factors of merit are presented for receiving pejntodes in Figure
3-6. The factors and characteristics shown have a direct relationship to pentode
applications and are presented fur comparison purposes. The test conditions under
which the characteristics were determined are those listed in the kppllcable speci-
fications, Tube properties under actual usage may vary considerably from the
values shown. The conditions under which the acceptance t( .,Is are performed for
various pentodes is given with other information in the section on specific tube
types where a treatment of acceptance limits, characteristic variability, and per-
missible arear of operation appears.

3.2.2 PERMISLCIBLE OPERATING CONDITIONS. The permissible 'perating condi-
tions are considered in relation to the ratings. In general, as the operating condi-
tion approaches the ratings, the reliability of the design will be adversely affected,
since these define the iimting conditions beyond which there is a complett. absence
of operating assurance.!/ Figure 3-7, a plate char:ctttrlstic plot of a typical pen-
tode, shows krch a ner1Missible area of operatloa, bounded by heavy lines, repre-
sentative of the absolute maximum ratings of the type.

3.2.3 MAXIMUM SCREEN DISSIPALION. Boundary 1 incicates the maximum
screen dissipation for the tube. It is obtained by consideration of rising screen
current at constant screen voltage in the regions of low plate voltage, Screen cur-
rents are quite variable, particularly under conditions of fixed bias and low screen
current source impedance. Accordingly, •.a1s rating should be considered even
when the operation of the tube appears to lie well within this boundary.

3.2.4 TEMPERATURE PROBLEM. The general remarks concerning triodes apply
to pentodes, namely, that a functional relationship exists between the bulb temper-
ature, plate dissipation and environment, and under certain conditions, the maxi-
mum rated bulb temperature may be exceeded unless the plat; dissipation is re-
duced. In many cases, the proper choice of shield, socket'_/ and/or mounting
clamp (subminiature) will materially aid in the solution of the temperature problem.

3.2.5 MAXIMUM PLATE VOLTAGE BOUNDARY. The maximum plate voltage
boundary (3) is subject to the restrictions mentioned in paragraph 3. 2. 12.

3.2.6 MINIMUM PLATE CURRENT REGION. Under the u s u a I specification re-
quirements for electron tubes, circuit operation in the minimum plate current

I/ Reference Table 1-3 in Part 1,
2/ See WADC Report 53-174, June 1953.
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Figure 3-7. Plate Characteristic Plot for a Typical Pentode

low dynamic plate resistance as illustrated in Figure 3-8. The consequent loading
of the plate circuit may cause wide variation in stage gain from tube to tube. Also
the possibility of inadvertently exceeding the screen dissipation ratings exists in the
low plate voltage region of this area.

3.2.8 SCREEN VOLTAGES LARGER THAN PLATE VOLTAGE. Caution should be
exercised in application of screen voltages larger than the plate voltage, particu-
larly if low values of control grid bias are likely. Wide variation in characteris-
tics (including possible negative resistance effects) as well as excessive screen
dissipation may result.

3.2.9 INITIAL VELOCITY ELECTRON CURRENT. Another questionable area may
be considered as containing any value of grid bias at which "initial velocity electron
current" may flow in the control grid areas (5 or 6). Tube characteristics in this
region are subject to considerable varlabi ty primarily due to grid currents re-
sulting from such causes as contact pote .ial and ionic gas currents. The input
circuit loading represented by this grid current will vary widely among tubes, and
in addition, variations in other characteristics can be expected.

3.2.10 OTHER DESIGN CONSIDERATIONS.

3. 2. 11 In addition to the limitations of the permissible area of operation discussed
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Figure 3-8. Plate Characteristic Curves in Questionable Artas of Operation

above, other design considerations not immediately apparent from the specification
are treated below for pentode application.

3. 2. 12 SUPPLY VOLT.'CES. A note concerning the use of supply voltages in ex-
cess of the rated mauudam appears in MIL-E-i as follows: "Unlesv otherwise
specified on the tube specification sheet, when the load impedance is of tuch type
that the instantaneous voltage at the plate never exceeds the supply voltage, the
supply voltage may be wice the maximum rated dc plate voltage, provided the rnx-
imum rated average dissipation is never exceeded on any electrode."

3.2.13 LOW ELECTRODE CURRENT. Unless otherwise noted in Indiviaual tube-
type sections, circuit operation is not assured when the tuoe, after being held at a
low value of plate current for appreciable periods of time, is subjected to higher
current demands. Eamples of this service are all types of intermittent operation
wherein heaters remain energized under conditions of very low or no plate current.

3. 2. 14 HEATER OPERATION. Attention should be given to heater voltage toler-
ance ratings. Life and reliability of performance are directly related to the degree
that heater voitage is maintained at center rated values. The importance of good
heater voltage regulation on the useful life of the tube is evident from Table 1-3
(Part I). Here it is apparent that excessive heater voltage will hasten deterlora-
tion within almost every electron tube defect category.

3.2.15 BIAS CONDITIONS. The apparent variability of characteristics of many

pentode tube types, as reflected in the specification, is greatly reduced through the
use of cathode bias under test conditions. R can be expected, therefe-re, in appli-

cations employing fixed bias, that characteristic variability will exceed that which
is Pvident for such types under IUL-E-1 test conditions.

3.2.16 GRID RETURN RESISTANCE. Cautiuo. should also be exercised in the choice
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of grid return resistane' £7-rifcficatioa assurance on life is lost if the resistance
chosen has a value gre- er than that specified in the intermittent life test conditions.

3.2.17 SCREEN DROPPING RESISTANCE. While MIL-E-I teat conditions normally
employ a fixed value of screen supply voltage, the use of a screen dropping resist-
ance in a particular circuit application may result in reduced characteristic vari-
ability from that which is evident from consideration of the specification limits. In
addition, the use of a screen resistance will reduce the possibilty of inadvertently
exceeding da screen Jissipation rating.

3.2.18 A-C OPERATION OF PLATE AND SCREEN. Considerable caution should
be exercised in supplying plate or a c r e e n potentials f r o m alternating voltage
sources. In such applications, the negative excursions afford an opportunity for
electron emission to the control grid, resulting in a negative shift of bias. In addi-
tion, the positive alternating voltage peaks may draw cathode current sufficient to
impair the operation of the tube.

3. 2. 19 PULSE OPERATION. In general, the testing of all electron tubes is per-
formed at discreet test points and unless specific tests provide assurance of pulse
operation, assumptions may not be made regarding such operation. Specification
asurance of characteristic uniformity rarely exists in the positive grid region.
The attention of the dee ;ner Is again directed to the observations concerning low
electrode currents typical of operation in pulse -ircultry discussed in paragraph
3.2.13.

3. 2. 20 TRIODE CONNECTION. Specification assurance of uniformity in character-
istics is lost when pentode tubes are ope.rated as triodes.

3.2.21 LOW SUPPLY VOLTAGE OPERATION. There Is no assurance of charac-
teristic uniformity when the tube is operated from very low plate and screen sup-
plies such as 28 volts dc. In addition, low values of screen voltage reduce the con-
trol grid bias required for cutoff of plate current. With very low values of screen
voltage, the cutoff value of bias may approach the "contact potential" of the tube
causing operation in the questionable area of "initial velocity electron current."

3.2.22 SCREEN GRID CIRCUIT PROTECTION, Designers should insure that plate
and screen suppiy voltages are supplied from a common chassis plug or preferably
a common terminal wiihin each individual chassis to prevent the accidental removal
of plate voltage without concurrent removal of screen grid voltage. Removing the
plate supply voltage with the-screen grid voltage remaining on can result in exces-
sive screen grid current and screen dissipation, resulting in severe deterioration
of electrical characteristics, or even destruction of the screen.
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3.2.23 MICROPHONIC BEHAVIOR UNDER SHOCK VIBRATION.

3.2.24 Vibration testing and measurement is rarely performed at operating points
where characteristic assurance is already available by means of other acceptance
tests. The specilication limits of vibrational noise wherever such tests are made
on pentodes and dual control tubes are shown in figures 3-9 and 3-10. In these
figuresthe micriphonic noise limits are referred back to the respective grids of the
tubes involved by consideration of the operating level of the tube under test and the
characteristics of the average tube of each type.

3.2.25 Similar comparisons have been made between filamentary types and also be-
tween power output types both triodes and pentodes. Thetae comparisons are made in
figure 3-11 and 3-12.
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I
SECTION 3

APPLICATION OF RECTIFIERS

3.3 RECTIFIER PROPERTIES.

3. 3. 1 This section discusses rectifier properties and methods of treating them in
circuit design. In figures 3-13 and 3-14 rectifier tube types taken from MIL-STD- 200C
electron tube list are graphically compared in relation to their output current and
inverse peak voltage ratings. The charts are presented for comparison purposes only
since it is not wholly descriptive of the limiting conditions of operation. The con-
ditions under which the acceptance tests are performed for various rectifiers are
given with other information In the section on specific tube types where a treatment
of acceptance limits, characteristic behavior, and permissible areas of operation
appears.

3.3.2 PERMISSIBLE OPERATING CONDITIONS. The permissible operating con-
ditions are considered in relation to the ratings. In general, as the operating con-
dition approaches the ratings, the reliability of the design will be adversely affected,
since these define the limiting conditions beyond which there is a complete absence
of operating assurance._1/

3.3.3 RATING CHARTS. Inasmuch as the observance or correct rectifier operation
depends on the choice of several circuit parameters external to the tube, more than
one permissible operating area may be required to define properly the region within
the ratings. Commonly, three or more "rating charts" are employed for such pur-
poses. It must be emphasized that the use of a rectifier within its ratings implies
that it is operating within the permissible areas of each of its rating charts. Con-
sideration of all ratings and rating charts is therefore important in the choice of an
operating point. It should be borne in mind that all ratings are based on the "abso-
lute maximum system" and are not to be exceeded under any service condition (see
paragraph 1. 1. 3). The rating charts which follow exemplify the corresponding
charts for the specific rectifier tube types discussed later. Rating Charis i, 11, sand
III are derived from the specification ratings by methods given in the "Manual of
Practice" for the Joint Electron Tube Engineering Council. Rating Charts I and 11
must be used in combination, in connection with the design of capacitive input filter
applications. Hence, they are presented side by side to permit easy projection of
points from one to the other.

3.3.4 RATING CHART I. A typical Rating Chart I is shown in Figure 3-15. Here
the permissible operating area for both choke and capacitor input circuits is de-
fined by the maximum rated d-c output current (per plate) and the RMS plate volt-
age. Point E corresponds to the intermittent life test condition given in the applic-
able MIL-E-1 specification. Point C corresponds to the conditions of maximum

- Reference Table 1-3 in Part 1.
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Figure 3-13. Comparison of Output Currents and Inverse Peak Voltage
'Ratings for Rectifier Tube Types

inverse peak voltage and maximum dc output current, as given by the rating.

3.3.5 RATING CHART II. An example of Rating Chart U is shown in Figure 3-16.
This chart is applicable only to capacitor input filter operation and defines the per-
missible operating area by the maximum rated d-c output current per plate and the
rectification efficiency corresponding to maximum rated steady-state peak plate
current as given in the applicable specification. Rectification Efficiency is defined
as: DX" Output Voltage (Eo)

Peak Plate Voltage ('2Epp/p)
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-.3.3.6 RATING CHART M. Figure 3-17 shows the permisle operating area as
defined by Rating Chart IMI. This chart gives the minimum allowable resistance
effectively in series with each plate of the rectifier tube for any allowable a-c plate
voltage. The boundary conditions are derived from the mazimum instantaneous
surge current rating for the tube. The effective eerter, plate supply resistance per
plate, Ra, may be calculated from circuit measurements:

Rs - Rsec + N2Rpri + Ra

Where: Rsec -d-c resistance of transformer secondary/section
Rprt - d-c resistance of transformer primary
Ra - d-c resistance added in series per plate
N - transformer voltage step-up ratio per section
With series inductance, series resistance may be less than
shown provided I Surge rating is not exceeded.

S..

X

z

0 _

hi

IL e

Iii

.•, •;C PLATE SUPPLY VOLTAGE PER PLATE IN" VOLTS RMS

•! Figure 3-17. Typical Rating Chart III for Rectifier Tube Types with
Capacitor Input Filter Operation
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3.3.7 HIGH ALTITUDE OPERATION. Caution -sould be exsrclsed in the-desi of
rectifier circuits which wUil operate in unpressu-ised enclosures at high altitudes.
Freedom from arc-over is not assured by the specification if operation at pres-
sures lower than that equivalent to the maximum rated altitude Is attempted. In
addition, convection cooling of the recttfitr envelope may be reduced at low atmos-
pheric pressures and endanger the operation due to excessive envelope tempera-
ture. High altitude derating is specified for some rectifier types by suitable rating
charts set forth in the individual specification.

33..8 TIME DELAY RATING. The simultaneous application of plate and beater
voltage may result in excessive cathode bombardment and materially shorten the
useful life of the tube. When this factor is to be considered in circuit application,
time delays appear as ratings in the applicable specification. In some cases, this
rating is also presented by a rating chart, defining more completely the conditions
of input voltage and output current for which the application of plate voltage should
be delayed.

3.3.9 HEATER OPERATION. Attention should be given to heater voltage tolerwwce
ratings. Ltfe and reliability of performanre are directly related tc the degree that
the heater voltage is maintained at center rated values. The importance of good
heater voltage regulation on the useful life of the tube is evident from Tab!e 1-3
(Part 1). Here it Is indicated that excessive heater voltage will hasten deteriora-
tion within almost every electron tube defect category.
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SECTION 4

APPLICATION OF DIODES

3.4 DIODE PROPERTIES.

3.4. 1 This section discusses diode properties and methods of treating them in cir-
cult design. Diode types included in MIL-STD-200C are compared graphically in
Figure 3-18 in relation to their respective output current and inverse peak voltage
ratings. The chart is presented for comparison purposes only and is not wholly
descriptive of the limiting conditions of operation. The conditions under which the
acceptance tests are performed for various diodes is given with other information
in the sections on specific types where a treatment of acceptance limits, character-
istic variability, and permissible areas of operation appears.

3.4.2 PERMISSIBLE OPERATING CONDITIONS. The permissible operating condi-
tions are considered in relation to the ratings. In general as the operating condition
approaches the ratings, the reliability of the design will be adversely affected, since
these ratings define lititing conditions beyond which there is a complete absence of
operating assurance.1/ Figure 3-19. an average plate characteristic plot of a typ-
ical diode, shows the permissible limits of operation bounded by heavy lines repre-
sentative of the absolute maximum ratings of the type. Limit (1) is the maximum
peak-plate current (Ib) rating. Limit (2) is the maximum d-c output current per
plate rating.

3. 4. 3 Normal application of diodes in signal rectifier service -- modulators, de-
modulators, limiters, clippers, clampers, etc., requires attention to the shaded
region indicated as Area 3 on the chart. Area 3, though well within the limits of
permissible operation, is a questionable area for small signal applications. Iniial
uniformityof electrical characteristics in this area and stabiityof these character-
istics through life Is adversely affected by beater voltage variation. Although Indi-
vidual specifications may enforce control of piate current balance between sections
of dual diodes in this region under conditions of design center heater voltage, no
assurance of balance througAi life may be afforded.

3.4.4 RATING CHARTS. Although the diodes discussed herein are usedprimarlly in
signal rectification applications, at low signal levels, there are other applications in
large signal and supply voltage rectifier service wherein rectifier Rating Charts I,
U1 and M become applicable. On the basis of their absolute maximum ratings, such
charts have been developed for Individual types within the signal diode category.
Refer to paragraphs 3.3. 3 through 3. 3.6 for a general discussion of these charts.

3.4.5 OTHER DESIGN CONSIDERATIONS

3.4.6 Design considerations other than the limitations discussed above, which are

I/ Reference Table 1-3 in Part I.
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Figure 3-19. Limits of Operation for Diodes

not immediately apparent from- te specification include the following:

3.4.7 LOW ELECTRODE CURRENT. Unless otherwise noted in Ir-ditdusl tube type
sections, circuit operation is not asured when the tube, after being held at a low
value of plate current for appreciable periods of time, to subjected to higher cur-
rent demands. Examples of this service are all types of intermittent operation
wherein heaters remain ene-•¢ed under cond" inn of very low or no plate current.

3.4. 8 HEATER OPERATION. Attention should be given to beater voltage tolerance
ratings. Life and re~ability of performan e are directly related to ft degree to
which the heater voltage is maintained at center rated value. Etpecificr~dons for
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some types enforce a control of beater current toward a design center value through
maximum limits on the allowable shift of lot avermges and a limit on the spread or
dispersion.
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SECTION 5

TUBE TYPE JAN-JA3

3.5 DESCRIPTION.

3.5.1 The JAN-IA3 I/ is a seven pin. button base miniature, heater-cathode type
U.H.F. diode.

3.5.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ..................... 1.4 Vdc
Cathode ................... Coated Unipotential

3.5.3 MOUNTING. Not specified.

7 PMI LtaO CO4Nmt •,cl,
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K

"' ! I " 45
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7 PIN MIATUSI
6-2
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JAN UARY I0f0

*eWM TO J•K P.KUCATION J04 ,.

PA R 194#

WAf Noba llM MAT TO UAS tO-tL
AS DWWNcW Py e4dO GAA OW 4 ID.

Au DWtPsn W IN*CHO

Figure 3-20. Outline Drawing and Base Diagram of Tube Type JAN-1A3

3.5.4 RATINGS, ABSOLUTE SYSTEM.

3.5.5 The aRbsolute system ratings are as foib;ws;
Heater Voltage ................. 1.4 Vdc ± 15%
Peak Inverse Anlate Voltage ................ 365 v
Steady State Peak Plate Current ........... 5.5 mA

DC output current .................. 0.55 mAdc
Heater Cathode Voltage ................... 100 V

"* Altitude Rating ..................... 10,000 ft

"* No test for this rating exists in the s.ecificaticn.

1/ The valurs and specification comments presented in this section are re-

lated to MILLE-1/19 dated 5 February 1953.
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3.5.6 TEST CONDITIONS AND CHARACTERISTICS.

3.5.7 Test conditions and characteristics are as follows:
Heater Voltage, Ef .................... 1.4 Vd(
Secondary Voltage to Plate, Epp ............ 50 Vac
Series Resistance, Rp ....... ......... 0.1 Meg
LWad Capacitor, CL ........................ 2 uf

3.5.8 ACCEPTANCE TEST LIMITS.

3.5.9 The followlngtable summarizes certain salient requirements set forth by the
the specification for which acceptance test limits exist. This table is in no wise in-
tended to include all the properties for which measurement limits are provided.
Specification MIL-E-l/19 dated 5 February 19453 should be rtferenced to determine
further assurance of satisfactory operation in any specific application. Measurement
conditions are the same as stated under Test Conditions and Design Center Charac-
teristics, unless otherwise indicated.

TABLE 3-4. ACCEPTANCE TEST LIMITS OF JAN-IA3

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current If 138 162 --- mAde

Operation To Ef = 1. 1 V 0.36 --- 0.30 --- mAdc

Emission Is Eb = 10 Vdc 0.8 --- --- ntAdc
El =1.1 V

Heater-Cathode
Leakage Ihk Ehk =• Eo 0 20 --- uAdc

Resonant Frequency F =500 mc (SEE SPECIFICAFrION FOR LIMITS)
I II

Capacitance Cpkl Efr 0 0.2 0.6 ...... uuf
(unshielded) Cph Ef--0 0.6 1.0 ---. l - uuf

Chk Ef-- 0.4 0.8 --- 1 Uuf

3.5.10 APPLICATION.

3.5.11 SIGNAL RECTIFIER SERVICE: In the application of JAN-1A3 in signal rec-

tifier and discriminator service, Fig. 3-21 relates boundaries of permissible op-
eration and the questionable area of operation, to the plate characteristic.

3.5.12 Permissible steady state peak plate current is limited to 5.5 milliamperes.
to define boundary (1), and dc output current is limited to 0.55 milliamperes, to de-
fine boundary (2). Area (3) is defined as questionable from the standpoint of un-
iformity and stability of plate current in low-level signal applications. Reference
should be made to Section 1.3.4 for a review of the effects of initial electron veloc-
ity and contact potential in tubes in general, where the control grid currents dis-

cussed are equivalent to plate currents in signal diode application.
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3.5.13 SUPPLY VOLTAGE RECTIFIER SERVICE: Rating Charts for supply voltage
rectifier service are not provided for the JAN-IA3.

3.5.14 OTHER CONSIDERATIONS.

3.5.15 HEATER VOLTAGE: See paragraph 3.4.8.

3.5.16 LOW ELECTRODE CURRENT: See- paragraph 3.4.7.

MAXIMUM RATED STEADY STATE PEAK CURRENT lb I

I I* 
2RATED -4 ... e . ( T.. . 4 11)SI . 2

/

528 12--- 16 20 24.---

ii I-

LATE VOLTAGE IN VOLTS

Figure 3-21. Permissible Limits of Operat-lon for Tube Typoe JAIN -A3
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3.5.17 TYPICAL CHARACTERISTICS.

3.5.18. The chart below presents the Static Plate Characteristic of JAN-IA3, re-

produced from dAta published by the original RETMA registrant of the type. The

extentof variation which may be exhibited among individual tubes cannot be derived

irnm the specification which provides only a minimum limit on emission.

5

Ef I 4 VOLTS r/

jI

3#1 -

I -
z_ ,

0

0 4 812 16 20 24

KATE VOLTAGE IN VOLT$ 6202

Figure 3--22. Typical Plate Characteristic for Tube Type JAN -1A-3
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SECTION 6

TUPE TYPE JAN-IAD4

3.6 DESCRIPTION.

3.6., The JAN-IAD4 1/ is a 5 lead, pinch press, subminiature RF sharp cut-off
filamentary receiving pentode with a metallic shield coating.

3.6.2 ELECTRICAL. The electrical characteristics are as follows;
Filament Voltage .................... 1.25 Vdc
Filament Current .............. 88 - 112 mAdc
Cathode .................... Coated Filament

3.6.3 MOUNTING. Not specified.
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Figure 3-23. Outline Drawing and Base Diagram of Tube Type JAN-1AD4

1/ The valves a-nd specification comments prosenced in this section are related to
MIL-E-1/20A dated 9 July 1953.
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3.6.4 RATINGS, ABSOLUTE SYSTEM.

3.6.5 The aibsolute system ratings are as follows:
Filament Voltage ............... 1.25 _t 0.25 Vdc

* Plate Voltage ....................... 100 Vdc
Reference MIL-E-IC Section 6.5.1.1 Plate Voltage

* Screen Grid Voltage, Maximum ............. 100 Vdc
"* Cathode Current, Maximum ............. 7.0 mAdc
* Altitude Rating .................... 10,000 ft

3.6.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.6.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................. 1.25 Vdc

Control Grid voltage, Eel ............... 0 Vdc
Plate Voltage, Eb ........ ............. 45 Vdc

Screen Voltage, Ec2 ................... 45 Vdc

Control Grid Series Resistance............... 2 Meg

3.6.8 ACCEPTANCE TEST LIMITS.

3.6.9 The followingtable summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. This table is in no wise in-

TABLE 3-5. ACCEPTANCE TEST LIMITS OF JAN-lAD4

MEASUREMENT LIMITS

PROPERTY CONDITIONS INITIAL LIFE TEST UNITS
MIN MAX MmNJ MAX

Heater Current If 88 112 -- " -.. mA

Transconduct-
ance (1) Sm Ef-=1.0 Vdc 1200 2500 -..... umhos

Transconduct-
ance (2) Sm 1500 2500 1200 -- umhos

Plate Current (1) Ib 1.9 4.1 -- j... mAde

Rrroon Grid I
Current 12 0.5 i. 3 ... ... mAdc

Plate

resistance Rp 0.2 --- ---.. .Meg

Capacitance Cgp --- 0.01 --- uul

Cin 3.0 5.0 ------- uuf

Cout 3.0 5.0 --- --- uuf

Grid Current Ic Ecl= -0. 5 Vdc --- -0.5 uAdc

Rgl=0.1 Meg

" No test at this rating exists in the specification.
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tended to include all the properties for which measurement limits are provided.
Specification MIL-E-1/20A dated 9 July 1953 should be refere&.ced to determine
further assurance of satisfactory operation in any specific application. Measure-
ment conditions are the came as stated under Test Conditions and Design Center
Characteristics, unless otherwise indicated.

3.6.10 APPLICATION.

3.6.11 The chart below shows the permissible operating area for JAN-lAD4 as de-
fined by the ratings in MIL-E-1/20A dated 9 July, 1953. A discussion of the per-
missible operating area for pentodes may be found in paragraph 3.2.2 through 3.2.8.

2 • 5 Q*5¥c|€ ~

1S 0

1 0 0 60 0 -- 0 12 - iS -

IMATt VQTAO IN VOLTS

Figure 3-24. Typical Static Characteristics of Tube Type JAN-IAD4; Permissible
Area of Operation.

3.6.12 The following table lists general considerations for the applications of this
type. The numbers refer to the applicable section or paragraph of this Manual.
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TABLE 3-6. APPLICATION PRECAUTIONS FOR JAN-1AD4

Voltages Dissipation

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27.
1.3.37, 1.3.51, 1.3.55, 3.2.14 Plate, 2.1, 3.2.4

Plate: Screen Grid, 2.1, 3.2.3, 3.2.8
High, 3.2.12
Low, 3.2.3, 3.2.7 Temperature
28 Volt, 3.2.21
AC Operation, 1.3.20, 3.2.18

Screen Grid: Bulb and Environmental, 3.2.4
Supply, 3.2.8
Protection, 3.2.22 Resistance

Control Grid Bias:
Low 1.3.4, 1.3.9. 3.2.8, 3.2.9 Control Grid Series, 1.3.9, 1.3.19, 1.3.22
Cathode, 2.1.3, 3.2.15
Fixed, 1.3.8, 2.1.3, 3.2.15 1.3.23 3.2.16

Positive Grid Region, 3.2.19 Cathode, 2 1.3, 3.2.15
Contact Potential, 1.3.4, 3.2.9, 3.2.21

Current Miscellaneous

Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.2.9 Plus Operation, 3.2.19
Screen Grid, 3.2.3 Shielding, 3 2.4
Interelectrode Leakage, 1.3.14 Intermittent Operation, 3.2.13
Gas, 1.3.9, 3.2.9 Triode Connection, 3.2.20
Control Grid Emission, 1.3.18 Electron Coupling Effects, 1.3.44
Cathode, Thermionic Instability, 1.3.37 Microphonics, 1.3.56, 3.2.23

3.6.13 VARIABILITY OF CHARACTERISTICS.

3.6.14 The following charts show the variation which must be expected among in-
dividual tubes. The variability boundaries were determined from the specified
acceptance limits.

3.6.15 The charts below present the limit beha;,.;,r of static plate characteristics
for JAN-1AD4 as defined by MIL-E-1/20A dated 9 July 1953.
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Figure 3-25. Limit Plate Characteristics of Tube Type JAN- 1AD4; Variability of Ic 2

WADC TB 55-1i 3-41



50
I0 =1 23 Vdt • •,

'C*

40
3.5 . . .... . .. . 6_ _d - - -@

0 A M 40 40 100 12 1*

IlATS VOLTAGE *4 VOLTS
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3.6.16. The chart below presents the limit behavior of transfer data for JAN-IAD4
as def Ined by MIL-E -1/20A dated 9 July 1953.
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Figure 3-27. Limit Transfer Characteristics of Tube -pe JAN IAD4; Variability
of Ib and Ic2.
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3.6.17 DESIGN L-ENTER CHARACT¶3RTSTIC?'.

3.6.18 These fy Lcal curvets have been obtained from data published by the original
RETMA registrant of this type.

3.6.19 The chart below presents the Static Plate Characteristics of JAN-lAD4.

o~s t..°_._--_.__ n - ---1
W a II

III .. ii I

01~ ~~k -i11z1111zzj

MLAT! VOLTAGE •i VOIS

Figure 3-28. Typical Static Plate Characteri~tics for Tube Type JAN-IAD4
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Figure 3-29. Typical Transfer Characteristics of Tube Type JAN- 1AD4
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SECTION 7

TUBE TYPE JAN-1AH4

3.7 DESCRIPTION.

3.7.1 T'c JAN-1AH4 1/ is a 5 lead pinch pres", subminiature, pentode with a me-
tallic shield cuating.

3.7.2 ELFCTRICAL. The electrical characteristics are as follows:
Filament Voltage .................... 1.25 Vdc
Filament Current ................. 36-44 mA
Cathode .................... Coated Filament

3.7.3 MOUNTING. Not specified.
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Figure 3-30. Outline Drawing and Base Diagram of Tube Type JAN-1AH4

1/ The values and specification comments presented in this Section are related
to MIL-E-1/316 dated 14 August 1953.
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3.7.4 RATING, ABSOLUTE SYSTEM.

3.7.5 The absolute system ratings are as follows:
Filament Voltage ................. 1.25 ± 0.25 Vdc

* Plate Voltage ....................... 100 Vdc

Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
ne- * Screen Grid Voltage ................... .100 Vd.

* Altitude Rating ..................... 10,000 ft

3.7.6 TEST CONDITIONS.

3.7.7 Test conditions are as follows;
Heater Voltage, Ef .................. 1.25 Vdc
Plate Voltage, Eb ................... 45 Vdc
Control Grid Voltage, Eel ................ 0 Vdc
Screen Grid Voltage, Ec2 ................. 45 Vdc
Control Grid Series Resistor ................ 5 Meg

3.7.8 ACCEPTANCE TEST LIMITS.

3.7.9 The following table summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. This table is in no wise intended to

TABLE 3-7. ACCEPTANCE TEST LIMITS OF JAN- IAH4

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current If .36 44 - -- mA

Transconduct-
ance (1) Sm 550 950 400 --- umhos

Transconduct-
ance (2) Sm Ef 1. 0 V 450 --- --- umhos

Plate Current lb 0.45 1. - --- mAdc

Screen Grid
Current Ic2 0. 12 0.28 mAdc

Capacitance Cgp --- 0.01 -. - uuf
Cin 2.7 4.2 .--- - uuf

Cout 3.8 5. 2 . -.--- uuf

Grid Current Icd Ecl-= -0. 5 Vdc --- -0. 5 -1.0 uAdc
Rgl- 0. 5 Meg.

Max

* No test of operation at this rating exists in the specification.
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include all the properties for which measurement limits are provided. Specification
MIL-E-1/316 dated 14 August 1953 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Chara-
cteristics, unless otherwise indicated.

3.7.10 APPLICATION.

3.7.11 The chart below shows the permissible operating area for JAN-IAH4 as de-
fined by the ratings in MIL-E-1/316, dated 14 August 1953. A discussion of the per-
missible operating area for pentodes may be found in paragraphs 3.2.2 through 3.2.
7 of this manual.

20 kAXIMUM CATHODE CLARtI 'T . 0 MILIIAM•PtRES

t I2•5 v&
- 4 1 5 Vdc~U 8A~c 5 Vdc

16

a

6 4. . 06

0 VOtIS__

PLTEVLTG IT VO

WAD T5-1 0-47

04 i 0

j- 2

o 10 20 30 40 30 60 70 so} 90 100
,PLATE VOLTAGE IN VOLT$

Figure 3-31. Typical Static Characteristics of Tube Type JAN=1AH4; Permissible
Area of Operation

3.7.12 The following table lists general considerations for the application of this
type. The paragraph numbers refer to the applicable section or paragraph of this
manual.
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in TABLE 3-8. APPLICATION PRECAUTIONS OF JAN-1AH4

Voltages Current
1-

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.2.14 Control Grid, 1.3.4, 1.3.9. 1.3.23, 3.2.9

Plate: Screen Grid, 3.2.3
High, 3.2.12 Interelectrode Leakage, 1.3.14
Low, 3.2.3, 3.2.7 Gts, 1.3.9, 3.2.9
28 Volt, 3.2.21 Control Grid Emission, 1.3.18
AC Operation, 1.3.20, 3.2.18 Thermionic Instability, 1.3.37

Screen Grid:
•-ipply, 3.2.8 Dissiration
i rotection, 3.2.22

Control Grid Bias:
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Plate, 2.1, 3.2.4
Cathode, 2.1.3, 3.2.15 Screen Grid, 2.1, 3.2.3, 3.2.8
Fixed, 1.3.8, 2.1.3, 3.2.15

Positive Grid Region, 3.2.19
Contact Potential, 1.3.4, 3.2 9, 3.2.23 Miscellaneous

Resistance Pulse Operation, 3.2.19

Control Grid Series, 1.3.9, 1.3.19 Shielding, 3.2.4
1.3.22, 1.3.23, 3.2.16

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode. 2.1.3, 3.2.15 Triode Connection, 3.2.20

Temperature Electron Coupling Effects, 1.3.44

Bulb and Environmental, 3.2.4 Microphonlcs, 1.3.56, 3.2.23

3.7.13 VARIABILITY OF CHARACTERISTICS.

3.7.14 The f..llo ing charts show the kamount of variation which must be. expected he-
tw-een individual tubes. The variability boundaries w'Ire determined from the ac-
ceptance -timits given in the applicable specification.

3.7.15 The limit chart on the following page presents the limit behavior of static
plate characteristics for JAN-1AH4 as defined by MIL-E-l/316, dated 14 August
1953.
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Figure 3-32. Limit Plate Characteristics of Tube Type JAN-lAH4; Variability of Ib

3.7.16 DESIGN CENTER CHARACTERISTICS.

3.7.17 These typical curves have been obtained from current data being published
by the original RETMA registrant of the type.

3.7.18 The chart beluw pitesents the average transfer da•ta fnr JTAN-1AH4.
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Figure 3-33. Typical Transfer Characteristics of JAN- 1AH4
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Figure 3-34. Typical Static Plate Characteristics of JAN-lAH4
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SECTION 8

TUBE TYPE JAN-iB3GT

3.8 DESCRIPTION.

3.8.1 The JAN-iBjGT I/ is a 6 pin, octal base, hall-wave, high vacuum rectifier
suitable in ap.licationu where the dc load current does not exceed 2.2 milliamperes.

3.8.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 1.25 Vac
Cathode .................... Coated Filament

3.8.3 MOUNTING. Not specified.
Ct-. 5YALL

'CI 1
LEAD CON*NECT1ON1

S* 420 N~L NcOTE.
S30. -005 NT

CON

40i6 Nom P (CAPi
CON

P~7,

1 9
INI 1 IN
CON CON

I ALL PINS 0OM. 003
. 45 ,.

42 4.5 , 5I r
2f

49* 05 OMAXE5075-.095

.30D. 317 
1 

-

-.. n W - INrE*AMADIATE 5II!00 tHEU OCTAL -PIN aA/_
I 275 M"A-

ALL DLMENUONS IN INCHES

"f*REERS TO JlEC PUIL.CATION J0 G3-1, FESAUA*Y 1949

"-ON FINISPeW TUIL ADO 0030 FOR SOWU

NOTE CONN(> CTIIGJ PIAS 1. 3. 3 ANt, I TO PIN 7 EXTERNAILY
IS PftMISSISLE 10 RIEDUCE CORONA DISCHARG.
OTHERWISE PINS 1. 3. 5 AND I mAY 40T of USWD

Figure 3-35. Outline Drawing and Base Diagram of Tube Type JAN-1B3GT

1/ The values and specification comments presented in this section are related to
ItIL -E-1 '748A dated 23 December 1955.
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3.8.4 RATINGS, ABSOLUTE SYSTEM.

3.8.5 The absolute system ratings are as follows:
Heater Voltage ................... 1.25 Vac , 10%
Peak Inverse Plate Voltage .................. 33 Kv
Peak Anode Current ................... 18.7 ma
Output Current .................... 2.2 mAdc
Minimum supply source impedance (at maximum
voltage and current ratings) .......... 105,000 ohms

* Frequency ......................... 300 KC
* Altitude Rating ..................... 10,000 ft

3.8.6 TEST CONDITIONS.

3.8.7 Test conditions are as follows:
ileater Voltage, Ef ................... 1.25 Vac
Peak Inverse Plate ,oltage, epx ........... 33 Kv
Minimum Frequency ................... 75 Kc

3.8.R ACCEPTANCE TEST LIMITS.

3.8.9 The followingtable summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. This table is in no wise in-

TABLE 3-9. ACCEPTANCE TEST LIMITS OF JAN- 1B3GT

MEASUREMENT LIMITS_[
PROPERTY CONDITIONS INITIAL LIFE TEST 1 UNITS

MIN MAX MIN MAX 7 S

Filament Current If 180 220 ----- mA

Operation (2) Eo R-L -100 Meg 17.5 --- --- kVdc

C_ 400 uuf
I~LI

epx- 40 kv

ýSt•. L tLAgILA. ISUL IJ

iexceed I minute)

Emission Is Eb 0ki00nVdc 5.0 15.0 3.0 mAdc
Ef =1. l0Vdc

Capacitance Cpf 1.0 2.0 --- uuf

* No tests at this rating exists in the specification.
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tended to include all the properties for which measurement limits are provided.
Specification MIL-E-l/748A dated 23 December 1955 should be referenced to deter-
mine further assurance of satisfactory operation in any specific application. Meas-
urement conditions are the same as stated under Test Conditions unless otherwise
indicated.

3.8.10 APPLICATION.

3.8.11 RATING CHARTS.

3.8.12 Rating Charts I, I, and HI represent areas of permissible operation within
whichanyapplicationof the JAN-1B3GT must fall. Requirements of all charts must
be satisfied simultaneously in capacitor-input filter applications.

3.8.13 RATING CHART I is basad on maximum rated peak inverse voltage per plate
(epx) of 33 kilovolts and maximum rated dc output current (Io) of 2.2 milliamperes.
Point C corresponds to the simultaneous occurance of these two ratings, permissible
under choke or capacitor-input filter conditions.

3.8.14 RATING CHART II for capacitor input filter applications, is based on max-
imum rated dc output current (lo) and maximum rated steady state peak plate cur-
rentof 18.7 milliamperes. Rectification efficiency must not exceed 0.85 under con-
ditions of maximum rated dc outp4,t current.

3.8.15 RATING CHART III for capacitor inp-t filter lb based on a maximum allow-
able surge current (i surge) of 150 milliamperes, as derived from the specification.
Minimum permissible series resistance (Rs) is approximately 105,000 ohms under
conditions of maximum peak inverse voltage and current ratings.

3.8.16 OTHiR CONSIDERATIONS.

3.8.17 CORONA DISCHARGE: Connecting pins 1, 3, 5, and 8 to pin 7 externally is
permissible to reduce corana discharge, otherwise, pins 1, 3, 5 and 8 may not be used.

3.8.18 HEATER VOLTAGE: See paragraph J.3.9.

3.8.19 ALTITUDE: See paragraph 3.3.7.
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Figure 3-38. Rating Chart Il for the Tube Type JAN-1B3GT
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3.8,20 AVERAGE CHARACTERISTICS.

3.8.21 The chart below presents the Static Plate Characteristic of JAN-1B3GT, re-
produced from data published by the original RETMA rrgistrant of the type. The
extent of variation which may be exhibited among individual tubes was derived from
the specification which provides minimum and maximum limits on emission, at Eb =
100 Vdc, of 5.0 and 15.0 mAdc respectively.
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Figure 3-39. Typical Plate Characteristics of Tube Type JAN-1B3GT
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SECTION 9

TUE3 TYPE JAN-IZ2
hec
im 3.9 DESCRIPTION.

3.9.1 The JAN-1Z2 1/is a 7 pin button base, miniature, high vacuum rectifier (half
wave).

3.9.2 ELECTRICAL. The electrical charadteristics are as follows:
Heater Voltage ....................... 1.25 V
Cathodee .................. Thoriated Tungsten

3.9.3 MOUNTING. Not specified.

CAP LEAD CONNIECT)ONS
MINTED IVIMIATUEE CAP

ICI 3F

'6 4 2 50Q-003 IF3' 6

0 0tI NA

NOT

'175

.I 0"++-40,.±, " 002 D.
I ' ' .,.',,PINE+.

MAX.

MJINIATIIE 7 MIN SUTmON

[~~F ! I .+

*EPFEAS TO JEtEC " U" CMIlN FEUUASY 14

ALL DIMEPISJONS IN INCHES
NOTE

PINS I. 3. A AND 6 ANE CONNIECTED TO AN INTERNAL SHIELD

Figure 3-40. Outline Drawing and Base Diagram of Tube Type JAN-1Z2

I/ The values and specficat.o. cnmmp-rts presented in this section are related to
MIL-E-1/29 dated 5 February 1953.
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3.9.4 RATING, ABSOLUTE SYSTEM.

3.9.5 The absolute ratings are as follows:
* Maximum Frequency ................... 200 Kc

Heater Voltage .. .............. .1.25 Vac t 5/
Peak Inverse Plate Voltage ................ 15 kv
Steady St.jte Peak Plate Current, ib ........ 8.5 ma
Output Current .................... 1.5 mAde

* Altitude Rating .................... 10,000 ft

3.9.6 TEST CONDITIONS.

3.9.7 Test conditions are as follows:
Heater Voltage, Ef .................... 1.25 Vac
Peak Inverse Plate Voltage, epx ........... .. 15 kv
Load Resistance, RL ................. 4.2 meg
Load Capacitance, CL .................. 0.01 af
Output Current, lo ................... 1.5 mAdc

3.9.8 ACCEPTANCE TEST LIMITS.

3.9.9 The following table summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. The table is in no wise intend-
ed to include all the properties for which measurement limits are provided. Speci-
fication MIL-E-1/29 dated 5 February 1953 should be referenced to determine
further assurance of satisfactory operation in any specific application. Measure-
ment conditions are the same as stated under Test Conditions unless otherwise in-
dicated.

TABLE 3-10. ACCEPTANCE TEST LIMITS OF JAN-1Z2

M1tflEAS3UR ,MtNT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Filament Current If 245 285 -- --- mA
Is Ef -1. 35 V 9.5 --- 8. 5 mAdc

SioI Eb= 100 Vdc

3.9.10 APPLICATION.

3.9.11 RATING CHARTS.

* No test at this rating exists in the specification.
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?.-.§.12 Rating Charts I, U, and, III represent areas of permissible operation within
wi,.chanyapplicationof the JAN-1Z2 must fall. Requirements of all charts must be
s.,disfi'ad simultaneoasly in capacitor-input filter applications.

3.9.13 RATING CHART I is based on maximum rated peak inverse voltage (epx) of
15 kilovolts and maximum rated dc output current (To) of 1.5 milliamperes. Point
C is derived from like test conditions of max rated dc output current, peak inverse
plate voltage, and steady state peak plate current.

3.9.14 RATING CHART II for capacitor input filter applications, is based on max-
imum rated dc output current (Io) and maximum rated steady state peak plate current
of 8.5 milliamperes per plate. Rectification efficiency must not exceed 0.65 under
conditions of maximum rated dc output current.

3.9.15 RATING CHART Ill for capacitor input filter is based on maximum surge
current (i surge) of 25 milliamperes, as derived from specification minimum per-
missible source impedance of 300,000 ohms under conditions of maximum permissi-
ble supply voltage.

3.9.16 OTHER CONSIDERATIONS.

3.9.17 HEATER VOLTAGE: See pav'.,raph 3.3.9.

3.9.18 ALTITUDE: See paragraph 3.3.'.

3.9.19 AVERAGE CHARACTERISTICS.

3.9.20 Figure 3-44 presents the Static Plate Characteristic of JAN-IZ2, re-
produced from data published by the original RETMA registrant of the type. The
extent of variation which may be exhibited among individual tubes cannot be derived
from the specification which proviles only a minimum limit on emmission.
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Figure 3-44. Typical Plate Characteristics for JAN-1Z2
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SECTION 10

TUBE TYPE JAN-2B22

3.10 DESCRIPTION.

3.10.1 The JAN-2B22 1/ is a 6 pin, octal base, U.H.F. diode.

3.10.2 ELECTRICAL. The electrical characteristics are as follows:

Heater Voltage ...................... 6.3 Vac

Cathode .................. Coated Unipotential

3.10.3 MOUNTING. Not specified.

MIN. MAX.
**A t•
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Figure 3-46. Outline Drawing and Base Diagram of Tube Type JAN-2B22

1/ The values and specification comments presented in this section are related to

MIL-E-1/736 dated 17 December 1954.
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3.10.4 RATINGS, ABSOLUTE SYSTEM.

3.10.5 The absolute system ratings are as follows:
Maximum Frequency at which maximum

ratings apply ................... Fl, 1200 Mi-
Heater Voltage .................. . 6.3 ± 5"'.Vac

** Peak Plate Voltage ................... 100 v
Peak Inverse Plate Voltage. ............... 300 v
Heater-Cathode Voltage .................. 100 v

** Steady State Peak Plate Current ............... 1.0 a
Plate Current ...................... 20 mAde
Output Voltage ...................... 150 Vdc

Cathode Conditioning Time, tk ........... 60 gec
* Seal Temperature .................... 200 C
* Altitude Rating ....................... 10,000 ft

3.10.6 TEST CONDITIONS.

3.10.7 Test Conditions are as follows:
Heater Voltage, Ef ................... 6.3 Vac
Plate Current ...................... 20 mAde
Cathode Conditioning Time ....... 300 Sec

3.10.8 APPLICATION.

3.10.9 SIGNAL RECTIFIER SERVICE: In the application of the JAN-2B22 in UHF
r.ignal rectifier service, specification MIL-E-1/736 dated 17 December 1954 pre-
scribes that the maximum ratings are applicable up to a maximum frequency of
1200 megacycles, though no performance tests are specified in the UHF region. It
should be noted that the specification prescribes also that the JAN-2B22 shall nut
be operated more than 5 microseconds in a 100 microsecond interval, under con-
ditions of maximum rated peak plate voltage or maximum rated peak plate current.

3.10.10 Permissible steady state peak plate voltage is limited to 100 volts, and peak
plate current to 1.0 ampere, under these conditions. When used in reference to
pulses the maximum rated peak plate current excludes the current spike. An addi-
tional restriction should he borne in mind by designers - - a minimum cathode con-
ditioning line (tkc) of 60 seconds must be allowed before the application of high
voltage.

3.10.11 SUPPLY VOLTAGE RECTIFIER SERIVCE: Not applicable.

3.10.12 OTHER CONSIDERATIONS.

3.10.13 HEATER VOLTAGE: See paragraph 3.4.8.

3.10.14 LOW ELECTRODE CURRENT: See paragraph 3.4.7.

-- No test at this rating exists in the specification.

** Tube shall not be operated more than 5 usec in a 100 usec interval.
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3.10.15 ACCEPTANCE TEST LIMITS.

3.10.16 The following table summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. This table is in no wise in-
tended to include all the properties for which measurement limits are provided.
Specification MIL-F-1/736 dated 17 December 1954 should be referenced to deter-
mine further assurance of satisfactory operation in any specific application. Meas-
urement conditions are the same as stated under Test Conditions and Design Center
Characteristics, unless otherwise indicated.

TABLE 3-11. ACCEPTANCE TEST LIMITS OF JAN-2B22

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

I MIN MAX MIN MAX

Hpater Current If 700 800 .. .--- mAdc

Tube Drop Etd Ib =-20 mAndc 3.0 9.0 --- 10.0 Vdc

Pulse Emission
Voltage eb Is= 0.90a; --- 150 --- v

tp = 2us
prr =500

Capacitance Cout Ef =0 1.9 2.4 uuf

Heater-Cathode
Leakage Ihk Ehk =100 Vdc . -.- 20 --.-. - uAdc

Ihk Ehk- l100 Vdc --- -50 .-- ... uAdc

Insulation
of Electrodes Rpsh 25 --- --- Meg
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SECTION 11

TUBE TYPE JAN-2C40

3.11 DESCRIPTION.

3.11 .1 The JAN-2C40 1/ is a six pin octal base disc seal triode amplifier and oscil-
lator. with an indirectly heated cathode..

3.11.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage......................... 6.3 Vac
Cathode..................... ICoated Unipotential

3.11.3 MOUNTING. Not specified.
N.OTE 4 Of SON4 i ALL PIN$

MIN4 WA 09 00

ANODE CAP -95
\ANODE R-F * 3 6ICONNECTION 0 51403

'ONCIN * F 475 505 5 . .41 i:
N4OTE III30 9

CATHODE ft- -NO 24 0 27

4030 035 040 2
Nbj OTE3 I I I " "

(~)SKIRT A b- 03

3) N 0236094

-- r05MX _* BN85 SMAL~L WAFER OCTAL. 6-PIN BASE. - "9&73

-- I- 5 Alt? LEAD CONNKTXXON*T 241 25t 3'

1.271 MIN' -
3

NOTES;

"I GLASS SHALL CONFORM WITH REQUIREMfNTS OF DFTAIL A. %12 CAIHOOE R-F CONNECTION SURFACE SHALL IE FIEE FROM WILDING PLASM MATERIAL. Koo~3 TOLERANCE OE NOT APPLY AT POINTS WHERE SKIRT IS CRIMFED TO SASE4A3/64 MAX. RADIUS CHAMFER MAY 91 USED INSTEAD OF BEME. NI 63 EXERNL SRFAE O MEAL POTS EXEPTPIN. SALL SK" PATE 10 MS MK.6 THE ANODE CAP GRID R-F COP 'ION AND THE CATHODE R.P CnNNP4"T1rIN SMALL BE CONN -

"I"*1. otbr 1 10 EACH OTHER WITHIN 116.4.
7 TEST SHALL BE MADE ON TEN TUNES PER MONTH WHEN IN CONTINUOUS PROOUCTION, FAILURE OF

MORE THAN ONE TUBE TO MEET THE TOLERANCE FOR ANY OF THESE DIMENSIONS, SMALL CAUSE
THAT DIMENSION TO BECOME A DESIGN ON ALL LOTS IN PROCESS

.:REFERS TO JETEC PUIBLICATION )0-03-1, FEBRUARY 1949
* ON FINISHED TUBE, ADD 0.030 FOR SOLDER

ALI. DLIMNSIONS IN INCHES

Figure 3-47. Outline Drawing and Base Diagram of Tube Type JAN-2C40

1/ The values and specification comments pre~sented in this section are related

to MIL-E-1/737 dated 17 December 1954.
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3.11.4 RATING6. ABSOLUTE SYSTEM,

3.11.5 The absolute system ratings are as follows:
Heater Voltage .................. 6.3 t 5q Vac
Plate Voltage ...................... 500 Vdc

Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
Plate Dissipation .................... 6.5 W
Cathode Conditioning Time ............ 60 sec. mk1.
Seal Temperature .................... 200 C
Altitude Rating .................... 10,000 ft

3.11.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.11.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................... 6.3 Vac
Plate Voltage, Eb ................... 250 Vdc
Cathude Cunditiuning Time ............... 300 sec.
Cathode Resistance, Rk .............. 200 ohms
Cathode Bypass Capacitance .............. 1,000 uf

3.11.8 ACCEPTANCE TEST LIMITS.

3.11.9 The following table summarizes certain salient requirements sBe forth by the
specification for which acceptance test limits exist. This table is In no wise intend-
edto include all the properties for which measurement limits are provided. Speci-
fication MIL-E-1/737 dated 17 December 1954 should be referenced to determine
further assurance of satisfactory operation in any specific application, Measure-
ment conditions are the same as stated under Test Conditions and Design Center

Characteristics, unless otherwise indicated.
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TABLE 3-12. ACCEPTANCE TEST LMIlTS OF JAN-2C40

PROPE RTY MEASUREMENT LIMT- NCONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current if 700 800 .. .--- mA

Transconduct-
ance Sm 4400 5700 ... ... umhbo

Amplification
Factor Mu 27 44 ... ... .-.

Plate Current lb 13 22 --- --- mAdc

Grid Voltage EC Ec/Ib 10 uAdc -10 -26 .. .--- Vdc

Emission Es EbEc/k 40 --- 10 --- --- Vdc

mAdc; Rk-- 0

Power Oscillation Po Eb = 250 Vdc 35 --- 25 --- mW
max
Ib = 25 mAde
max
Rk = 0; Rg
10, 000
F = 3370 Mcsec
norm

Capacitance Cgp 1. 15 1.40 --- uuf

Cin 1.90 2.35 -.- ... uuf

Cout --- 0.03 ---.. - uuf

Cshk 30 200 ---.. . uuf

Grid Current Ic 0 -1.0 -.- ... uAdc

Heater-Cathode t = 180 sec.
Leakage Ihk Ehk = +100 Vdc --- 20 -.. ... uAdc

lhk Ehk = - 100 Vdc - - 50 --- --- uAdc

Insulation of
Electrodes Rk - sh 25 -.--- --- Meg

Rh - sh 25 ... ... --- Meg
Rg - sh 25 --- --- Meg
Rg-p 25 ... ... ... Meg
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3.11.10 The following table list& general considerations for the applications of this

type. The numbers refer to the applicable section or paragraph of this Manual.

TABLE 3-13. APPLICATION PRECAU rlONS FOR JAN-2C30

Voltages Dissipation

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Plate, 2.1, 3.1.5
1.3.37, 1.3.51, 1.3.55, 3.1.11

Heater-Cathode, 1.3.30 Current
Plate:

High, 3.1.8 Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.1.3
Low, 3.1.15 Plate Low, 1.3.50, 3.1.4, 3.1.9
AC Operation, 1.3.20, 3.1.10, Interelectrode Leakage, 1.3.14
28 Volt, 3.1.15 Gas, 1.3.9, 3.1.3

Control Grid Bias: Control Grid Emiss 4 -in, 1.3.18
Low, 1.3.4, 1.3.9, 3.1. Cathode, Thermionic Instability, 1.3.37
Cathode, 2.1.3, 3.1.12
Ficd, 1.3.8, 2.1.3, 3.1.4 Temperature

Positive Grid Region, 3.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Bulb and Environmental, 3.1.5

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.1.14
1.3.22, 1.3.23, 3.1.13 Shielding, 3.1.5

Cathode Interface, 1.3.50, 3.1.9 Intermittent Operation, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Electron Coupling Effects, 1.3.44

3.1.12 Microphonics, 1.3.56, 3.1.16
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3.11.11 The chart below shows the permissible operating area for JAN-2C40 as de-
fined by the ratings in MIL-E -1/737 dated 17 December 1954. A discussion of the
permissible operating area f3r triodes may be found in paragraphs 3.1.2 through 3.1.5.

14 6 VLT] t~~g :- 65 'tTh
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100
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20 P, C,,
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MPATE VOLTAGE IN VOLTS

Figure 3-48. Permissible Operating Region of JAN-2C40
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3.11.12 VARIABILITY OF CHARACTERISTICS.

3.11.13 The following charts show the amount of varia..on which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

3.11.14 The chart below presents the limit behavior of static plate characteristics
for JAN-2C40 as defined by MIL-E-1/737 dated 17 December 1954.
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Figure 3-494. Limit Blehaviorr of JAN-2C40: Static Plate Data
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3.11.15 The chart below presents the limit behavior of transfer data for JAN-2C40
as defined by MbL-E-1/737 dated 17 December 1954.

Eb= 250 V 

go

Rk=200 OHMS I j

/
/

t=230Y 1
0

- -

b 2J% v •

12 10 8 6 6 2
mON VTAGe IN VaTS

Figure 3-50. Limit Behavior of JAN-2C40, rransfer Data
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3.11.16 DESIGN CENTER CHARACTERISTICS.
ID

3.11.17 Theme typical curves have been obtained from current data being published
by the original RETMA registrant of this type.

t40

\

I', _

20;

t °

PATE VOtAGA IN VOLTS

Fioure "•-'. * , ,::ati fr•ate 2Žarcte i•s•; " -" -.2(

Figure 3-51. Static Plate Characteristics of JAN-2C40
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SECTION 12

TUBE TYPE JAN-2E30

3.12 DESCRIPTION.

3.12.1 The JAN-2E30 I/ is a 7 pin, button base, miniature instant heating beam pen-
tode power amplifier.

3.12.2 ELECTRICAL. The electrical characteristics are as follows:
Filament VILAge, AC or DC .-. . . Par. 3.0 Series 6.0 V
Filament Current, Design Center ...... 585 - 715 mA
Cathode .................. Oxide Coated Filament

3.12.3 MOUNTING. Filament plane raust be vertical.

'A, Mok.k4 04.t.002 DA.
S'PIP47 NS LAF CONNpfcKHnS

'I F > Q
-A'' 6 "

7t3% P Fct

*.375 G

:t 3MINIAFVtC 7 MN 6UTTON

7 MIN M•J*ALI*E ' NSTO ,QJETIC PUJCAIiON J.-02.1

6-3 JANUA01Y 1941

W, Sl$ TO JrTKC PUICAT)ION X)O t.1,
fluA*YT IP49

1
L•.A54I FROM lASR SLAT MT) PIAZ IOP-LIPE

AS DIIRRMINo ST f"I'xC C., rI of 1.1

ALL OIDMANSIOS IN HHNIES

Figure 3-52. Outline Drawing and Base Diagram of T&u:Ž. Type JAN-2E30

3.12.4 RATINGS, ABSOLUTE SYSTEM.

3.12.5 The absolute system ratings are as follows:
Filament Voltage ................. Par. 3.0 * 10%

Series 6.0 * 10% V
Plate Voltage ........................ 250 Vdc

Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
Control Grid Voltage,Maximum Negative Voltage -150 Vdc
Screen Grid Voltage ..................... 250 Vdc
Plate Dissipation ...................... 10 W
Scret.j Grid Dissipation .................... 2.6 W
Altitude Rating ...................... 10,000 ft

1/ The values and specification comments presented in this section are related to
MIL-E-1/32 dated 5 February 1953.
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3.12.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERTSTICS.

3.12.7 Test conditions and design center characteristics are as foUows:
Filament Voltage, Ef .................. 6.0 Vac
Plate V'Atage, Eb ................... 250 Vdc
Control Grid Voltage, Ecl................. -20 Vdc
Screen Grid Voltage, Ec2 ................ 250 Vdc

3.12.8 ACCEPTANCE TEST LIMITS.

3.12.9 The following table summarizes certain salient requirements set forth by
the specification for which acceptance test limits exist. This table is in no wise
intended to include all the properties for which measurement limits are provided.
SpecifiL•,tk,nMIL-E-1/32 dated 5 February 1953 should be referenced to determine
further assurance of satisfactory operation in any specific application.

3.12.10 Measurement conditions are the same ai stated under Test Conditions and
Design Center Characteristics, unless otherwise indicated.

3.12.11 Tests performed on this tube indic.tte t.•nt it is suitable for use in Class C
circuitry as an oscillator, amplifier or doubler at frequencies up to 160 mc.
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TABLE 3-14. ACCEPTANCE TEST LIMITS OF JAN-2E30

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST

MIN MAX MIN MAX UNITS

Filament Current If Ef=6 V 585 715 --- --- mA

Transconduct-
ance Sm 3500 5000 --- --- umhos

Grid Current Icl Measuring time 0 -5 ..---- uAdc
t = 120 Sec.

Screen Grid
Current 1c2 --- 5.5 ... ... mAdc

Plate Current lb 28 52 -. .--- mAdc

Amplification
Factor G1-G2 Mu Tie screen to 6.6 8.6 6 .. ...

plate

Class C Doubler Pg F -- 160 mc 1.2 --- --- W
eg-=70 v. Load
and Rgl/Max Po
at 1b =50 mAde

Primary Screen

Emission Isc2 Eb= 0; Ec2 =127 --- 100 ---. -. uAdc

Vac; Ecl/Pg2=
2.5 W; measuring
time t = 120 uec

Operation Out-
put Load
Current ip Ebb = 250 Vdc 00 --- --- mA

Eccl =0; RL=
750; Egl =-90
Vac; Rgl =-35, 000

Operation Screen
Current 1c2 Ebb =250 Vdc; 20 --- 20 mAdc

Eccl•0; RL
750; Egl = 90
Vac; Rgl--35, 000

Activity Ip Ef= 5.4 Vdc --- 5 --- 10 %
Ef

Capacitance
(Unshielded) Cgp Ef = 0 --- 0.2 .. .--- uuf

Cin Ef= 0 8.2 10.2 --- --- uuf
Cout Ef =0 6.3 8.3 ... ... uuf
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3.12.12 APPLICATION

3.12.13 The chart below shows the permissible operating area for JAN-2E30 as de-
finedbythe ratings In MIL-E-1/32 dated 3 February 1953. A discussion of the per-
missible operating area for pentodes may be found in paragraphs 3.2.2 through 3.
.2.7.

I INY
.. .... ... ...

2E30; ~ ~~ o Pemsil AraOLTpeSton

W W T0 5-1 3VO-7 9 0

'00

awelb -I0

SA -r -)

CI )N4S -4

0100 200 a0 40 a 00
PtAIV POTS. iflA P VOL"I

Figure 3-53. Typical Static Plate Characteristics of the Tube Type JAN-
2E30; Permissible Area of Operation.
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3.12.14 The following table lists general considerations for the. applications of this

type. The numbers refer to the applicable section or paragraph of this manual.

TABLE 3-15. APPLICATION PRECAUTIONS FOR JAN-2EO

Voltages Current (Cont.)

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Interelectrode Leakage, 1.3.14
1.3.37, 1.3.51, 1.3.55, 3.2.14 Gas, 1.3.9, 3.2.9

Plate: Control Grid Emission, 1.3.18
High, 3.2.12 Thermionic Instability, 1.3.37
Low, 3.2.3, 3.2.7
28 Volt, 3.2.21 Dissipation
AC Operation, 1.3.20, 3.2.18

Screen Grid: Plate, 2.1, 3.2.4
Supply. 3.2.8 Screen Grid, 2.1, 3.2.3, 3.2.8
Protection, 3.2.22

Control Grid Bias: Resistance
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Control Grid Series, 1.3.9, 1.3.19, 1.3.

Positive Grid Region, 3.2.19 22, 1.3.23, 3.2.16
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Screen Grid Series 3.2.3, 3.2.17

Cathode, 2.1.3, 3.2.±b
Temperature

Miscellaneous
Bulb and Environmental, 3.2.4

Pulse Operation, 3.2.19
Current Shielding, 3.2.4

Intermittent Operation, 3.2.13
Control Grid, 1.3.4, 1.3.1, 1.3.23, 3.2.9 Triode Connection, 3.2.20
Screen Grid, 3.2.3 Electron Coupling Effects, 1.3.44

Microphonics, 1.3.56, 3.2.23

3.12.15 VARIABILITY OF CHARACTERISTICS.

3.12.16 The following charts Show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.
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if this 3.12.17 The chart below presents the limit behavior of static plate characteristics
1. for JAN-2E30 as defined by MIL.E-1/32 dated 3 February 1953.
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Figure 3-54. Limit Plate C;haracteristic of JAN-2E30
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V
3.12.18 The chart below presents the limit behavior of transfer data for JAN-2E30
as defined by MIL-E-1/32 dated 3 February 1953.
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Figure 3-55. LimIt Transfer Characteristics of Tube Type JAN-2E30
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3.12.19 DESIGN CENTER CHARACTERISTICS.,.30

3-12.20 These typical curves have been obtaine& from current data being published
by the original RETMA registrant of this type. The charts below present the Static
Plate Characteristics of JAN-2E30.
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Figure 3-56. Typical Static Plate Characteristics of Thibe Type J N-2E30
Ec2 = 250
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Figure 3-57. Typic-al Static Plate Characteristics of Tube Type JAN-2E30
Ec2 = 200
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SECTION 13

TUBE TYPE JAN-3A5

Z,13 DESCRIPTION.

3.13.1 The JAA4-3A5 1/ is a miniature, filamentary twin triode designed for use a..

a high-frequency amplifier or oscillator in portable, battery-operated equipment.

Operation at a filament voltage of either 2.8 volts or 1.4 volts is permitted by the
center-tapped filament.

3.13.2 ELECTRICAL. The electrical characteristics are as follows:
Filament Voltage ................. Series 2.8 Vdc

Parallel 1.4 Vdc

Cathode .................... Coated Filament

3.13.3 MOUNTING. Not specified.

J. iMAX 7 PINS LLAD CONNECIIONS

r -ty 11
4C- 50" AP2

F+l'

S_ MIMATURE 7-MN .UTTON

4 1"•t . t 7-1"'

7 FPN •MIIATURE
&-2 .F lFM 10 JfTEC PUkJCA7iOH N 5 07 1-

5-P2 JANUARY 1i9f

uEESWM TO JEWK AUCATION )0o0.1.

F0hUA*Y 1949
'sJAs, E lEROsM SEAT TO IPA$ TOP-I"l

AS EIESM**0 Ib T MING 00GA OF I I D

-- Fol PFAUEL FILAM4.ENI' O ATIOM,

PIN NUMB 4 IS POSITIVE, PIN

NUhMBS I Nc 7 Ant NEGATIVE

ALL DIMENSIONS IN WJCHNES

Figure 3-59. Outline Drawing and Base Diagram of Tube Type JAN-3A5

I/ The values and specification comments presented in this section are related to
MIL-E-1/33,& dated 14 January 1954.
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3.13.4 RATINGS, ABSOLUTE SYSTEM.

3.13.5 The absolute mystem ratings are as follows:
Filament Voltage........ 1.4 ± 15% or 2.8 , 15% Vdc
Plate Voltage ..................... 150 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voitage
Cathode Current (per Cathode) ............ 14 mAdc
Plate Dissipation (per plate) .............. 1.0 W
Altitude Rating ..................... 10,000 ft

3.13.6 TEST CONDITIONS.

3.13.7 Test conditions are as follows:
Filament Voltage, Ef .................. 1.4 Vdc
Plate Voltage, Eb .................... 135 Vdc
Grid Voltage, Ec ................... -1.5 Vdc

3.13.8 ACCEPTANCE TEST LIMITS.

3.13.9 The following table summarizes certain salient requirements set forth by
the 2pecification for which acceptance test limits exist. This table is in no wise in -
tended to include all the piperties for which measurement limits are provided.
Specification bIL .E-1/33A dated 14 January 1954 should be referenced to deter-
mine further assurance of satisfactory operation in any specific application. Meas-
urement conditions are the same as stated ander Test Conditions and Design Center
Characteristics, urless otherwise indicated.
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TABLE 3-16. ACCEPTANCE TEST LIMITS OF JAN-3A5

MEASUREMENT LIMITS
PROPERTY CONDITION INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Filament Current If 200 240 --- mA

Transconduct-
ance Sm 2.080 3120 1690 umhos

A mpliflcatlon

Factor Mu 13 17 ... ....

Plate Current (1) rb 8.3 16.7 --- --- nAdc

Plate Current (2) Ib Ec -10. 5 Vdc --- 375 --- uAdc
Eb= 90 Vdc
Test Each unit
separately; unit
not under test,
Ec = -50 Vdc

Powei Oscilla- I

tion (1) Po F =50 mc 0.45 --- W
Push-pull
Ib = 30 mAdc
Ic = 6 mAdc
Rg = 4000 ohms

Power Oscilla-
tion (2) Po Ef = 1. 1 0.45 ---

Capacitance Cgp Ef =0 2.7 3.7 ---.. . uu1
(Unshielded) Cin Ef = 0 0. 70 1. 10 ...--- uuf

Cout Ef =0 0.70 1.30 --- . . uuf

Grid Current Ic Units tied 0 -1. 5 --- uAdc
together
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3.13.10 APPLICATION.

3.13.11 The chart below showi the permissible operating area for JAN-3A5 as de-
fined by the ratings in MIL-E-1/33A dated 14 JAN 1954. A discussion of the per-
missible operating area for triodes may be found in paragraph 3.1.2 through 3.1.6.
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Figure 3-60. Typical Static Plate Characteristics of Tube Type JAN- 3.1
3A5; Permissible Area of Operation bel
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3.13.12 The following table lists general considerations for the applications of this

type. The numbers refer to the applicable section or paragraph of this manual.

TABLE 3-17. APPLICATION PRECAUTIONS FOR JAN4A5

Voltages Current

Heater, 1.3.8,1.3.17,1.3.22, 1.3.27, Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.1.3
1.3.37, 1.3.51, 1.3.55, 3.1.11 Interelectrode Leakage, 1.3.14

Plate:
High, 3.1.8 Cs, 1.3.9, 3.1.3
Hiw, 3.1.15 Control Grid Emission, 1.3.18
low, 3.1.15 Cross Currents in Multistructure
AC Operation, 1.3.20, 3.1.10 Tubes, 1.3.2B
28 Volt, 3.1.15

Control Grid Bias: Cathode, Thermionic Instability, 1.3.37
Low, 1.3.4. 1.3.9, 3.1.3
Cathode, 2.1.3, 3.1.12 Temperature

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Bulb and Environmental, 3.1.5

Resistance
Miscellaneous

Control Grid Series, 1.3.9, 1.3.19,
1.3.22, 1.3.23, 3.1.13 Pulse Operation, 3.1,14

Cathode, 2.1.3, 3.1.12
Shielding, 3.1.5

Dissipation Intermittent Operation, 3.1.9
Electron Coupling Effects, 1.3.44

Plate, 2.1, 3.1.5 Microphonlcs, 1.3.56, 3.1.18

3.13.13 VARIABILITY OF CHARACTERISTICS.

3.13.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundarie3 were determined from the ac-
ceptance limits given on the specification.
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3.13.15 The chart below presents the limit behavior of static plate characteristics
for JAN-3A5 as defined by M!L-E-1/33A dated 14 January 1954.
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Figure 3-61. Limit Plate Characteristics of JAN-3A5
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3.13.16 DESIGN CENTER CHARACTERISTICS.

3.13.17 These typical curves have been obtained from current data being published
by the original RETMA registrant of this type.

3.13.18 The chart below presents the Static Plate Characteristics of JAN-3A5.
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Figure 3-62. Typical Static Plate Characteristics of JAN-3A5
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SECTION 14

TUBE TYPE JAN-3B4

3.14 DESCRIPTION.

3.14.1 The JAN-384 I/ is a 7 pin, miniature, filamentary, beam power amplifier.

3.14.2 ELECTRICAL. The electrical characteristics are as follows:
Parallel Series

Filamei 'itage ................ 1.25V 2.5 V
Cathode ............... Oxide Coated Filament

3.14.3 MOUNTING. Any type of mounting is adequate.

S
3

4•MAX
.040±= 02 014.

y PINS LEAD CONNEC1IO$

F -'f

&43

j4JI FO 0 6 N1t

- I INtsoA'*

7IAU MNN WMfl~ti

6-2
5-2*

IftN. TO J.EK. PU.•CATI 5 J•0•2 I.
JANUAIY 1949

qfl TO JfEYC PUIiJCATION JO-O3.I,

PFMiuJY 1949

f MEA.S4. FRO* SA MLAT TO MAIt TOP-LI.4

AS GET! IgMNED &Y ftNG G040 OF • D

ALL D•IMNSDONS IN i-Htit$

Figure 3-63. Outline Drawing and Base Diagram of Tube Type JAN-3B4

3.14.4 RATINGS, ABSOLUTE SYSTEM.

3.14.5 The absolute system ratings are as follows:
Parallel Series

* Filament Voltage, Maximum ....... 1.438V 2.875V
* Filament Voltage, Minimum ........ 1.062V 2.125V

Plate Voltage, Maximum ................. 150 Vdc

• No test of operation at this rating exists in the specification.
1/ The values and specification comments presented in this section are related to

MIL-E-1/34B dated 17 December 1954.
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Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
* Control Grid Voltage, Minimum ........... -75 Vdc
* Control Grid Current ................. 1.5 mAdc
* Plate Dissipation ...................... 3 W
* Screen Grid Dissipation ................. 1.1 W
* Plate Current ...................... 25 mAdc

Screen Grid Voltage .................. 135 Vdc
* Altitude Rating ...................... .10,000 ft

Frequency Rating .................... 100 Mc

3.14.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.14.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................. 2.5 Vac
Plate Voltage, Eb .................... 200 Vdc
Control Grid Voltage, Ecl -..............25 Vdc
Screen Grid Voltage, Ec2 .............. 150 Vdc

3.14.8 ACCEPTANCE TEST LIMITS.

3.14.9 The following table summarizes certain salient requirements set forth by the
speclflicationfor which acceptance test limits exist, This table is in no wise intend-
ed to include all the properties for which measurement limits are provided. Specifi-
cation MIL-E-1/34B dated 17 December 1954 should be referenced to determine
further assurance of satisfactory operation in any specific application. Measure-
ment conditions are the same as stated under Test Conditions and Design Center
Characteristics, unless otherwise indicated.

to)

* No test of operation at this rating e.xists in the specification.
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TABLE 3-18 ACCEPTANCE TEST LIMITS OF JAN-3fl4

MEASUREMENT LIMITS
PROPFRTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Filament Current If Ef = 2. 5 V 150 180 --- --- mA

G;rid Current I0 Measuring time, 0 - 1.5 --- u.Adc

t = 120 Sec.

Scieen Grid
C,,rrent Ic2 --- 2 ---.. . mAde

Plate Current Ib 13 26 -.. ... mAdc

Tia nsconduct-
ance Sm 1400 2300 umhos

Triode Ampli-
fication Factor Mu Eh = Ec2 = 150 2. 7 4.7

Vdc

Primary Screen
Emission Eb =0; Ec2 = --- 200 uAdc

127 Vdc; Ecl/
Pg2 =1W meas-
uring time, t=
300 sec.

Operation peak ep Ebh =150 Vdc 100 --- 85 ---

output voltage Eel =0; Ec2--
135 Vdc; RI=
1000; Egl =
50 Vac; Rgl=
55, 000

Operation Screen
Grid Current 1c2 Ebb = 150 Vdc 5.5 11 --- 15 mAde

EcI= 0; Ec2-=
135 Vdc; RI=
1000; EgI
50 Vac
RgI =55, 000

Activity Ep Ef = 2. 125 Vac --- 7. 5 15

Class 
C

Amplifier F =100 mc 0.5 --- W
Eb=Ec2 =90
Vdc, RgI=
45S,000I
Excitation, eg =
35 v peak; Max
PoIb = 15 mAdc j I J
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3.14.10 The following table lists general considerations for the application of this

type. The numbers refer to the applicable section or paragraph of this manual.

TABLE 3-19. APPLICATION PRECAUTIONS OF JAN-3S4

Voltages Temperature

Heater, 1.3.8, 1.3.17, 1.3.22. 1.3.27, Bulb and Environmental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

Plate: CurrentHigh. 3.2.12 -Hih, 3.2.1 .2 . Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.2.9Low, 3.2.3, 3.2.7 Screen Grid, 3.2.3
28 Volt, 3.2.21 Interelectroae Leatage, 1.3.14
AC Operation, 1.3.20, 3.2.18 G s !.3.9, 3.2.9Screen Grid: a,,.,3..
Supply, 3.2.8 Control Grid Emission, 1.3.18Supro i, 3.2.22 Thermionic Instability, 1.3.37Protection, 3.2.22

Control Grid Bias: Dissipation
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Plate, 2.1, 3.2.4

Positive Grie Region, 3.2.19 Screen Grid, 2.1, 3.2.3, 3.2.8
Contact Potential, 1.3.4. 3.2.9, 3.2.21

Miscellaneous
Resistance

Pulse Operation, 3.2.19
Control Grid Series, 1.3.9, 1.3.19, Shielding, 3.2.4

1.3.22, 1.3.23, 3.2.16 Intermittent Operation, 3.2.13
Screen Grid Series. 3.2.3, 3.2.17 Triode Connection, 3.2.20
Cathode, 2,1.3, 3.2.15 Electron Coupling Effects, 1.3.44

Microphonics, 1.3.56, 3.2.23

3.14.11 VARIABILITY OF CHARACTERISTICS.

3.14.12 The published technical data which describe and define electron tubes, in
general, present only average or center values. Consequently the variation inherent
in a typical characteristic curve is frequently overlooked. The designer is directed
to the specification of this type wherein the variation of tube properties are defined
by a series of operation tests. The class A variability of this type is difficult to
portray, inasmuch as most of the acceptance testing of this type utilize its pro-
pcvties as an oscillator or class C amplifier.

3.14.13 DESIGN CENTER CHARACTERISTICS.

3.14.14 These typical curves havc beer obt!.aIed from current data being published
by thc orimirl RETlh4A reg:str--.;s of this type.
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3.14.15 The charts below represent the typical static plate behavior of JAN-3B4.

3.14.16 APPLICATION OF JAN-3B4.

3.14.17 The chart below shows the permissible operation area for JAN-3B4 as de-
fined by the ratings in MIL-E-l/34B dated 17 December 1954. A discussion of the
permissible operating area for pentodes may be found in paragraphs 3.2.2 through
3.2.7 of this manual.

- 1 1 25 Van
EcATO- 90 VOITSN'
1b 0-" V OITS

900

60 z CA

310

'lESyC oDT IO 011 ,P(AIF VOJTA(E I SPD IAS)

PLATF VOLTAGE IN VOLI$

Figure 3-64. Typical Static Plate Characteristics of Tube Type JAN-3B4;
Permissible Area of Operation
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Figure 3-65. Typical Static Plate Characteristics of JAN-31M; Ec2 --90
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Figure 3-66. Typical Static Plate Characteristics of JAN-3B4; Ec2 =150
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SECTION 15

TUBE TYPE JAN-3V4

3.15 DESCRIPTION.

3.15.1 The JAN-3V4 1/ is a 7pin miniature, filamentary pentode, power, amplifier.

3.15.2 ELECTRICAL. The electrical characte:ristics are as follows:
Parallel Series

Filament Voltage ............... 1.4 2.8
Filament Current. ........ dS-12mADC 44-56 mAdc

Cathode .................... Coated filament

3.15.3 MOUNTING. Not specified.

7 pW. LMAD CONNFCIO.IS
* ",. MAX 4 o.G

PCT. G3
431-4 Hc I PAPA)

A ' T-.f , .. ,. F.

G E7.1

'7 IE '' •• U[ * IEWES TO JPEIC PUPUICATION 15 02-I.

1-2 JANIJAIV 9,49

Trk• 45 • +1,

4Ff1lT-5E1 :

l gA5.',ltE FRMI&SE ~kT, SE.AT EQ S4IHJ TCW'-•II

Ab-3S F~tf MO AEC .'

ALL Om tNSION7 IN INCES

Figure 3-67. Outline Drawing and Base Diagram of Tube Type JAN-3V4

3.15.4 RATINGS, ABSOLUTE SYSTEM.

3.15.5 The absolute system .ratIngs are as follows:
Filament Voltage . .............. 1.4 or 2.8 15%

Plate Voltage.........................1I00 Vdc
Reference MIL-E-1C Section 6.5.1.1 Plate Voltage

Screen Voltage........................ 100 "dic
Cathode Current....................... 13 mAdc
Altitude Rating........................ 10,000 ft

1/ The values and specification comments presente.d in this section are related

-to MIL.-E-l/171 dated 20 May 1953.
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3.15.6 TEST CONDITIONS.

3.15.7 Tust conditions are as follows:
Filament Voltage, Ef .................. 1.4 Vdc
Plate Voltage, Eb. ..................... 90 Vdc
Control Grid Voltage, Eel ............... -4.5 VWc
Screen Grid Voltage, Ec2 ................. 90 Vdc

3.15.8 ACCEPTANCE TEST I 'MITS.

3.15.9 Thefollowingtable summarizes certain salient requirements set forlh by the
specification for whichacceptance test limits exist. This table is in no wise intend-
ed to include all the properties for which measurement limts are provided. Speci-
f i'ation MIL-E-1/343 dated 14 August 1953 should ue referenced to determine fur-
ther assurance of Satisfactory operation in any specific application. Measurement
conditions are the same as stated under Test Conditions and Design Ccozter Chara-
acteristics, unless otherwise indicated.

TABLE 3-20. ACCEPTANCE TEST LIMITS OF JAN-3V4

MEASUW•MENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX M114 MAX

Filament Current 11 88 112 -- .--- mA

Grid Current Icl 0 -1.0 --- uAdc

Plate Current lb 6.5 12.5 --- mAde

Screen Current Ic2 1.3 3.1 --- mAdc

Transconduct-
ance Sm 1800 2500 --- --- umhos

Power Output (1) Po Esig =3. 2Vac 210 --- 135 --- mW
Rp =0. 01 Meg

Power Output (2) Po Esig =3.2"Vac 140 --- --- mW
Rp =0. 01 Meg
Ef = 1. 1 Vdc

(X.pac itance
(Unshielded) Cgl-p Ef = 0 -..- 0.40 .. -. .-- uuf

Cin Ef 0 3.8 7.3 --- Iuo
Cout Efr0 2.2 5.4 uuf

WADC TR 55-1 3-100



3.15.10 APPLICATION OF JAN-3V4.

3.15.11 The chart below shows the permissible operating area for JAN-3V4 as de-
fined by the ratings in MIL-E-1/171, dated 20 May 1953. A discussion of the per-
missible operating area for pentodes ma-" be found in paragraphs 3.2.2 through 3.2.7.

25 : ______- --__

E I Vd&
SCHEW• VOLTS 9

20 t, 1 0 V(Okl

scum votiN -- 30

10

tO .. . . >6 : Zl -4

0 S 23 75 10mO 125 150 175 200

PLAT1E VOLTAGE IW VOLTS

Figure 3-68. Typical Static Plate Characteristics of Tube Type JAN-
3V4; Permissible Area of Operation

3.15.12 The following table lists general considerations for the application of this
tube type. The numbers refer to applicable sections or paragraphs of this manual.

WADC TR 55-1 3-101



TABLE 3-21. APPLICATION PRECAUTIONS FOR JAN-3V4

Voltages Temperature

Heate:, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2.4

1.3.37, 1.3.51, 1.3.55, 3.2.14 Current
Plate:

HIgh, 3.2.12 Control Grid, 1.3.4, 1.3.9, 1.3,23, 3.2.9
Low, 3.2.3, 3.2.7 Screen Grid, 3.2.3
28 Volt, 3.2.21 Interelectrode Leakage, 1.3.14
AC Operation,l.3.20, 3.2.18 Gas, 1.3.9. 3.2.9

Screen Grid: Control Grid EEmission, 1.3.18
Supply, 3.2.8 Thermionic Instability, 1.3.37
Protection, 3.2.22 Dissipation

Control Grid Bias:
Low, 1.3.4, 1,3.9, 3.2.8, 3.2.9 Plate, 2.1, 3.2.4
Cathode, 2.1.3, 3.2.15 Screen Grid, 2.1, 3.2.3, 3.2.8

Positive Grid Region, 3.2.19
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Miscellaneous

Resistance Pulse Operation, 3.2.19
Shielding, 3.2.4

Control Grid Series, 1.3.9, 1.3.19, Intermittent Operation, 3.2.13
1.3.22, 1.3.23, 3.2.16 Triode Connection, 3.2.20

Screen Grid Series, 3.2.3, 3.2.17 Electron Coupling Effects, 1.3.44
Cathode, 2.1.3, 3.2.15 Microphonics, 1.3.56, 3.2.23

3.15.13 VARIABILITY OF CHARACTERISTICS.

3.15.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

3.15.15 The chart below presents the limit behavior of static plate characteristics
for JAN-3V4 as defined by MIL-E-1/171, dated 20 May 1953.
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Figure 3-69. Limit Plate Characteristics of JAN-3V4

3.15.16 DESIGN CENTER CHARACTERISTICS.

3.15.17 These typical curves have been obtained from current data being published
by the original RETMA registrant of this tube type.

3.15.18 The chart below represents the Static Plate Characteristics of JAN-3V4.

E( I A Vdcr
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SECTION 16

TUIBE TYPE JAN-5RIWGA

3.16 DESCRIPTION.

3.16.1 The JAN-SR4WGA 1/isa 5-pin, octal-base, full-wave, high vacuum rectifier
suitable in applications where the d-c load current does not exceed .275 milliamperes.

3.16.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 5.0 Vac
Cathode ....................... Coated Filament

3.16.3 MOUNTING. Mounting is vertical or as specified.

.040 R AJ.L PIPS
.0o93 .0 03

4450.055 M X. 450 450

.687 450 450 I.357+.02

45- -45

OMITTIN P.NS0N .3 17 ANDBOTTOM VIEW OF BASE
I OCTAL 5-PIN BASEOMITTING PINS NO. 3f,5, AND 7 -'"•

2P
4 F. 'n, SEE r I-

-MO, M AT €,11 , I P 11 27 PIN

Base: Special Skirted Octal o
5-Pin, Alkyd Type, F ..
Zone 5 or Better A OVAINUMS IN ,NOS

NC1 F

Figure 3-71. Outline Drawing and Base Diagram of Tube Type JAN-5R4WGA

1/ The values and specification commentr presented in this section are related to

MIL-E-1/1 16A dated 4 March 1954.
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3.16.4 RATINGS, ABSOLUTE MAXIMUM.

3.16.5 The absolute maximum ratings are as follows:
Heater Voltage ................... 5 Vac ± 10%
Peak Inverse Plate Voltage ................ 3050 v
Steady State Peak Plate Current (per Plate) ... 700 Ma

dier Output Current .................... 275 mAdc

!res. Cathode Conditioning Time ............. 10 Sec
Altitude Rating (See Chart)

3.16.6 TEST CONDITIONS.

3.16.7 Test Conditions are as follows:
Heater Voltage, Ef .................... 5.0 Vac
Plate Supply Voltage (cer Plate) Epp/p ...... 850 Vac
Load Resistance, RL ................ 3500 ohms
Load Capacitance, CL .................... 4 uf
Plate Circuit Impedance (per Plate) Max Zp/p. 200 ohms

3.16.8 ACCEPTANCE TEST LIMITS.

3.16.9 The following table summarizes certain salient measurements-data re-
quirements set forth by the specification for which acceptance test limits exist.
This table is in no wise intended to include all the properties for which measure-
ment limits are provided. Specification MIL-E-l/116A dated 4 March 1954 should
be referenced to determine further assurance of satisfactory operation in any specific

TABLE 3-22. ACCEPTANCE TEST LIMITS OF JAN-5H4WGA

MEASURE - LIMITS
PROPERTY MENT la m LIFE TEST UNITS

CONDITIONS MIN MAX KIN MAX

Heater Current If 1.8 2.2 --- --- A

Operation (1) Io epx - 2800 v 140 --- --- --- mAdc
"Full-wave•fl :Zp/p - 500

RL = 7000 ohms
tk - 10

Operation (2) Io Full-Wave 245 --- 210 --- mAdc

a - 10

""NC Emission Is Eb = 75 Vdc 225 400 --- --- mAdc

(Each plate
separately)

t INo test at this rating exists in the specification.
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application. Measurement conditions are the same as stated under Test Conditions

unless otherwise indicated.

3.16.10 APPLICATION.

3.16.!! PATVNG CHARTS.

3.16.12 Rati.ig Charts 1, H and IU represent areas of permissible operation within
which any application of the JAN-5R4WGA must fall. Requirements of all charts
must be satisfied simultaneously in capacitor-input filter applications.

3.16.13 RATING CHART I. Rating Chart I (Figure 3 -72) is based on maximum rated
peak inverse voltage per plate (epx) of 3050 volts and maximum rated d-c output
current per plate (lo/p) of 137.5 milliamperes. PoiLnt C corresponds to the simul-
taneous occurrence of these two ratings, permissible only under choke-input filter
conditions. Point E is derived from life test conditions of rated d-c output current
into capacitor input filter. The area CDE is restricted to choke input service only.

3.16.14 RATINGCHARTII. Rating Chart U1 (Figure 3-73), for capacitor input filter
applications, is based on naximum rated d-c output current per plate (Io/p) and
maximum rated steady state peak plate current (Ib) of 700 milliamperes per plate.
Rectification efficiency must not exceed 0.54 under conditions of maximum rated a-c
output current.

3.16.15 RATING CHART III, Rating Chart MT (Figure 3-74), for capacitor input fil-
ter applications, is based on maximum rated surge current (i surge) of 2.2 amps
per plate. Minimum permissible series resistance (Rs) Is approximately 575 ohms
per plate under conditions of maximum permissible supply voltage.

3.16.16 RATING CHARTIV. (Figure 3-75), sets forth limiting conditions under high
altitude operation, in terms of permissible peak-inverse plate voltage. Maximum
peak inverse voltage rating of 3050 volts must be decreased at altitude greater than
30,000 feet, as shown on the chart.

3.16.17 RATING CHART V. Rating Chart V (Figure 3-76), for capacitor input fil-
ter applications, is based on maximum rated surge current (I surge) of 2.2 amperes
per plate. Minimum permissible series resistance (Rs) is approximately 575 ohms
per plate under conditions of maximum permissible supply voltage.

3.16.18 OTHER CONSIDERATIONS.
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3.16.19 HEATER VOLTAGE. For a discussion of heater voltage considerations,

see paragraph 3.3.9.

3.16.20 TYPICAL CHARACTERISTICS.

3.16.21 Fig. 3-77 present9 the static plate characttristic of the JAN-SR4WGA,
reproduced from uata published by the original RETMA registrant of the type. The
extent of variation which may be exhibited among individual tubes cannot be derived
from the specification which provides only a minim'•m limit on emission.
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Satisfactory operation of this Tube Under Conditions falling within AREA 1
may be obtained without filament preheating. Filament prehaatlng for 10
seconds before plate voltage is applied is recommended for satisfactory
operatinn under conditions falling within AREA 2.

200
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•$0
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0 200 400 400 Soo 1000 1200
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Figure 3-76. Rating Chart V for Tube Type JAN-SR4WGA Showing Cuchode
Conditioning Time (Design Center Rating)
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Figure 3-77. Typical Plate Ch-. cteristcs for Tube Type JAN-5R4WGA
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SECTION 17

TUBE TYPE JAN-5Y3WGTA

3.17 DESCRIPTION.

3.17.1 The JAN-5Y3WGTA 1/ is a 5-pin, octal-base, full wave, high-vacuum recti-
fier tuitable for operation where the average d-c cur.tent does not exceed 140 milli-
amperes.

3.17.2 ELECTRICAL. The c'ectrical characteristics are as follows:
Heater Voltage ....................... 5.0 V
Cathode ...................... Coated Filament

3.17.3 MOUNTING. Not specified.

AUl PINS .092±.=W

,055 MtAX. -

T- 9

SSor10ToM VIEW OF AS
N- L ow-Loss Phenolic"

I INTUMmAMTE SHELL OCTAL &FIN 'a_
I1 _ .__ OMITTING PINS HO. 2, 5, AND 7
I 1 ms15-10-'

.30D-.117'-- .07509 2

"1.275 MAX. IF

6

"R Itr~TO JETEC PUIUCATJON J5-02-1,
JANUA~RY 1949

todqR yo jTK PLf,,CATiI4 00-03-1. F
FP•uUDY 1949

.'. ON FINI.SHED Till ADD 0.030 FO R SO LDEWL

ALL DIMINSIONS IN INCHM1

Figure 3-78. Outline Drawing and Base Diagram of Tube Type JAN-5Y3WGTA

I/ The values and specification comments presented in this section are related to

MIL-E-1/44A dated 14 January 1954.

WADC TR 55-1 3-111



3.17.4 RATINGS, ABSOLUTE SYSTEM.

3,17,5 The absolute maximum ratings are as follows:
Heater Voltage ................... 5.0 Vac t. 10%'
Peak Inverse Plate Voltage (see Chart 1) ...... 1550 v
steady State Peak F7late Current (Chart 11) .... 415 Ma
Output Current (both sections) ............. 140 mA
Transient Peak Plate Current (Chart I11) .... 1 4 a
Bulb Temperature .................... 1800 C
Altitude Rating ..................... 50,000 ft

3.17.6 TEST CONDITIONS.

3.17.7 Test conditions are as follows:
Heater Voltage, Ef ..................... 5.0 Var
Plate Supply Voltage, Epp ............... 400 Vac
Lo',iI Resistance (Unity Power Factor) . . 2750 ohms
Load Capacitance ..................... 4 u4

3.17.8 ACCEPTANCE TEST LIMITS.

3.17.9 The followingtable summarizes certain salient measurements-data require-
ments set forth by the specification for which acceptance test limits exist. This
table Is in no wise intended to include all the properties for which measurement
limits are provided. Specification MIL-E-1/144A dated 14 January 1954 should be
referenced to determine further assurance of satisfactory operation in any specific
application. Measurement conditions are the same as stated under Test Conditions
unless otherwise indicated.

rABLE 3-23. ACCEPTANCE TEST LIMITS OF JAN-5Y3WGTA

MTASUEt - LMnlS
PROPtP.TY MENT INTL LIFE TEST UNITS

CONDITIONS MIN MAX MIX MAX

Fllanent Curront 11 1.5 2.0 --- --- A

Operation Io See Note 125 --- 110 --- mAdc

Emission Section I Is E2b - 0 120 --- --- --- mAdc
Klb a 75 Vdc

Secton 2 Is Klb - 0 120 --- mAdc
E2b a 75 Vdc I

Note: In a full wave circuit, adjust Zp/p such that a tube having Etd 60 Vdc at 125
mAdc per plate gives lo = 140 mAdc.

* No measurement test at this rating exists in the specification.
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3.17.10 APPLICATION.-

3.17.11 RATING CHARTS.

3.17.12 Rating Charts I, II and m represent areas of permissible operation aithin
which any application of the JAN5Y3WGTA must fall. Requirements of all charts
must be satisfied simultaneously in capacitor-input filter applications.

3.17.13 RATING CHART I. RatlngChartl (Figure 3-79) is based on maximum rated
peak inverse voltage per plate (epx) of 1550 volts and maximum rated d-c output
current per plate (Io/p) of 70 milliamperes. Point C corresponds to the simultan-

eous occurrence of these two rat1ngs, permissible only under choke-input filter
conditions. Point E is derived from life test conditions of rated d-c output current
into capacitor input filter. The area DCE is restricted to choke input service only.

3.17.14 RATING CHART II. RatingChartlI (Figure 3-80), for capacitor input filter

applications, is based on maximum rated d-c output current per plate of 70 milli-

amperes and maximum rated steady state peak plate current of 415 milliamperes

per plate. Rectification efficiency must not exceed 0.63 under conditions of maxi-

mum rated d-c output current (See paragraph 3.3.5.).

3.17.15 RATrNGCHART IM. Rating Chart M (Figure 3-81), for capacitor input fil-

ter applications, is based on maximum rated surge current (I surge) of 1.4 am-

peres per plate. Minimum permissible series resistance (Rs) is approximately 350

ohms per plate under conditions of maximum permissible supply voltage.

3.17.16 OTHER CONSIDERATIONS.

3.17.17 HEATER VOLTAGE. For a discussionof heater voltage considerations, see

paragraph 3.3.9.

3.17.18 ALTITUDE. Figure 3-82 is a rating chart showing the relationship of alti-

tude with -voltage and current. Refer also to paragraph 3.3.7 for a discussion of

altitude considerations.

3.17.19 TYPICAL CHARACTERISTICS.

3.17.20 Figure 3-83 presents the static plate characteristic of JAN-5Y3WGTA, re-

produced from data published by the original RETMA registrant of the type. The

extentof variation which may be exhibited among individual tubes connot be derived

from the specification since a minimum limit only on emission is specified.
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With Series Inductance, Series Resistance may be less than
shown provided I Surge Rating of 1. 4 amps is not exceeded.

a..

io
C

A' PLATE SUP•jPpLY VOL!ArE PER r-,A-E IN VOLTS RMS

Figure 3-81. Rating Chart MI for Tube Type JAN-5Y3WGTA Showing Minimum
Allowable Resistance Fffectively in Series with Each Plate of Rectifier

Tube for ,my Allowable A-C Plate Voltage
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Figure 3-82. Rating Chart WV for Tube Type JAN- 5Y3WGTA;

Altitude vs. Voltage and Currer.t
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Figure 3-83. Typical Static Plate Characteristics of Tube Type JAN-5Y3WGTA
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SECTION 18

TUBE TYPE JAN-6AGTY

3.18 DESCRIPTION.

3.18.1 The JAN-6AG7, 6AG7Y I/ is a small wafer octal metal type power ampli-
fier pentode.

3.18.2 ELECTRICAL. The electrical characteristirs are as 'ollows:
Heater Vol-tap, AC or DC ................. 6.3 V
Heater Current .................. 610 - 690 -.nA
Cathode .................. Coated Unipotrntial

3.18.3 MOUNTING. Not specified.
LMD CONNPCTONS

0,

I 54 A.M

* .-ONI

6 1 271 WNI06 I

S 1.312 MAX \

"* S. ALL WAFlE OCTAL.
I MN, W-21, PIISOUC

ALLt DwaN$fOm IN PP Ift

*RPM TO JETKC PUSJCATION JB-02l1. JANUARY 1049

*-.ff £ TO .EIC PUBLICATION JO-G3-1, PEINUAhT 1949

-ON r0MT#UC AM0 000 FOR EI

Figure 3-84. Outline Drawing and Base Diagram of Tube Type JAN-6AG7Y

1/ The values and specification comments presented in this section are related to
- MIL-E-1/45B dated 23 August 1955.
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3.18.4 RATINGS, ABSOLUTE SYSTEM.

3.18.5 The absolute system ratings are as folluws:
Heater Voltage ................... 6.3.± 10% V
Plate Voltage ...................... 330 Vdc

Reference MIL-E-1 Section 6.5.1.1 Plate Voltage
* Screen Grid Voltage .................. 330 Vdc
* Cathode Current Maximum ............... 95 mAdc

Plate Dissipation ..................... 9.0 W
* Screen Grid Dissipation ................ 1.5 W

Altitude Rating .................... 10,000 ft

3.18.6 TEST CONDITIONS AND CHARACTERISTICS.

3.18.7 Test conditiuns aid characteristics are as follows:
Heater Voltage, Ef ................... 6.3 V
Plate Voltage, Eb .................... 300 Vdc
Control Grid Voltage, Ecl ............... -3 Vdc
Screen Grid Voltage, Ec2 ................ 150 Vdc

3.18.8 ACCEPTANCE TEST LIMITS.

3.18.9 Table 3-24 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which meastirement limits are provided. Specification
MIL-E-1/45B dated 23 August 1955 shoula ie reiLerenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditlons are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.18.10 APPLICATION.

3.18.11 Figure 3-85 shows the permissible operating area for JAN-6AG7Y as de-
fined by the ratings in MIL-E-1/45B dated 23 August 1955. A discussion of the par-
missible operating area for pentodes may be found in paragraphs 1.2.2 through 3.2.
7 of this Manual.

* No test at this rating exists in the specification
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TABLE 3-24. ACCEPTANCE TEST LIMITS OF JAN-6AG7Y

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MN MAX MIN MAX

Heater Current If 610 690 --- mA

Transc r-.duct-
ance (1) Sm 9200 14200 .. .--- umnhos

Plate Current (1) Ib 20 40 --.- -- mAdc

Plate Current (2) rb Eb = 150 Vdc; --- 100 --- --- uAdc
Eel = -20 Vdc

Emission is Eb =Ecl =Ec2 180 . --- --- mAdc
20 Vdc

Screen Grid
Current Ic2 4.0 9. U --- --- mAdc

Power Output Po Esig =2.1 Vac; 2.4 --- 1.6 --- W
Rp = 2000

Capacitance Cglp Ef 0 --- 0. 060 --- --- uuf
(Without shield) Cin Ef = 0 11. 5 14.5 --- --- uuf

Cout Ef 0 6.5 8.5 ... ... uuf

Grid Current Ic 0 -2. 0 --- --- uAdc

Heater-Cathode
Leakage lhk Ehk =+100 0 40 --- --- uAdc

lhk Ehk -100 0 -40 .... ... uAdc
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Figure 3-85 Typical Static Plate Characteristics of JAN-6AG'?Y; Permissible

Area of Operation

3.18.12 The following table lists general considerations for the application of this

type. The number refer to the applicable section or paragraph of this Manual.

TABLE 3-25. APPLICATION PR CAUTIONS FOR JAN-6AG7Y

Voltages Voltage (cont.)

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Cathode, 2.1.3, 3.2.15

1.3.37, 1.3.51, 1.3.55, 3.2.14 Positive Grid Region, 3.2.19

Heater-Cathode, 1.3.30 Contact Potential, 1.3.4, 3.2.9. 3.2.21

Plate: Temperature

High, 3.2.12
Low, 3.2.3, 3.2.7 Bulb and Environmental, 3.2.4

28 Volt, 3.2.21 Current

AC Operation, 1.3.20, 3.2.18
Screen Grid: Cathode, 1.3.50, 3.2.6, 3.2.13

Supply, 3.2.8 Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.2.9

Protection, 3.2.22 Screen Grid, 3.2.3

Control Grid Bias: Interelectrode Leakage, 1.3.14

Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Gas, 1.3.9, 3.2.9
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TABLE 3-25. APPLICATION k£IUCAUTIONS FOR JAN-6AG7Y (CONT.)

Current (cont.) Resistance (cont.)

Control Grid Emission, 1 .3.18 Screen Grid Series. 3.2.3, 3.2.17
Cathode, Thermionic Instability, 1.3.37 Cathode Interface, 1.3.50, 3.1.9

Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3.

Dissipation 3.2.15

Miscellaneous
Plate, 2.1, 3.2.4
Screen Grid, 2.1, 3.2.3, 3.2.8 Pulse Operation, 3.2.19

Shielding, 3.2.4
.esistance Intermittent Operation, 3.2,13

Triode Connection, 3.2.20
Control Grid Series, 1.3.9, 1.3.19, 1.3.22 Electron Coupling Effects, 1.3.44

1.3.23, 3.2.16 Mtcrophonics, 1.3.56, 3.2.23

3.18.13 VARIABILITY OF CHARACTERISTICS.

3.18.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

3.18.15 The chart below presents the limit behavior of static plate characteristics
for JAN-6AG7Y as defined by MIL-E-1/45B, dated 23 August 1955.

f - 6 .3 V

•6 FEC2=-SOvd

a - 4

C - - 4-- -- -------

GMOD #1 VOLTS [,1 -0

Ib WAtX

2 �. '.0, 20C 300 t% SC"
PLAIE VOITAGE IN VOlTS

Figure 3-86. Limit Plate Characteristics of JAN-6AG7Y
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3.18.16 The next chart presents the limit behavior of transfer data foe' JAN-6AG7Y
as defined by the specification.

I lb 6MAXý
V ý 63 VOLTS
Eb= 300Vdc

30

I' I

+ ~20;1

I 0
...-20 -,3 -- 0 -5 0

MDIf 1s VCX

, I

: 1 c2 MJN

L_ _ -I -

-0-3-10 - 10

GRID * 1 VOLTS

Figure 3-87. Limit Transfer Characteristics of JAN-6AG7Y
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6AGY 3.18.17 DESIGN CENTER CHARACTERISTICS.

3.18.18 These typical curve., nave been obta. ed from. current data being published
by the original RETMA registrant of this type.

3.18.19 Figure 88 represents the typical static plate behavior of JAN-6AG7Y.

ISO Ef = 63 V
_4i 

Ec2= 1nVdc '1

20

f 6

so

FtAT! VOtTAGE Ii VC4ITS

Figure 3-88. Typical Static Plate Characteristics of JAN-6AG7Y;
Parametric in Ecl

3.18.20 Figure 3-89 represents the typical transfer behavior of the tube type with
parametric w•,.;iabl~lty of screen grid voltage.

3.18.21 Figure 3-90 represents typical static plate behavior at a fixed screen grid
voltage of 300 Vdc.

3.18.22 Figure 3-91 represents the parametric behavior of t~he zero bias line with
varying screen voltage as static plate data.

3.18.23 Figure 3-92 represents the typical transfer behavior of the characteristic
Smn, para-metric in screen grid voltage, Ec2.
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Figure 3-89. Typical Trwasfer Characteristics of JAN-6AG7Y
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Figure 3-89. Typical Transfer Characteristics of JAN-6AG7Y
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Figure 3-91. Typical Plate Characteristics of JAN-6AG7Y;
Parametric in Ec2
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Figure 3-92. Typical Transfer Characteristics of JAN-6AG7Y;
Variability of Sm, Parametric in Ec2
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SECTION 19

TUBE TYPE JAN-6AH6

3.19 DESCRIPTION.

3.19.1 The JAN-6AH6 1/ is a 7 pin, miniature, RF sharp cutoff pentode with a
separate suppressor connection, having a transcond&ctance in the range of 6000 and
11,000 -uicrc nlos.

3.19.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage, AC or DC ................ 6.3 V
Heater Current ................. 425-475 mA

Cathode .................. Coated Unipotential

3.19.3 MOUNTING. Not specified.

"I J, MAX * .04=0-= DtA.

7 7* LEAPTU 1-PINT)N

7 PIN MIWATUR
6-2

5-2" * m 'ls TO ;tMC PUBJCKATION 5,42-1.
JANUARY 1if49

WM TO )'[1 JFTK: PUIL.,K.tK3N ,O$l

FORWRY 19I4'9

'ML&M 701A MR •.Al TO " TOP-tWd
As, D •TERMND - owG GAGf OF ; ID

AU pwiANiioeS IN .IC.E

Figure 3-93. Outline Drawing and Base Diagram of Tube Type JAN -6AH6

3.19.4 RATINGS, ABSOLUTE SYSTEM.

3.19.5 The absolute system ratings are as follows:
Heater Voltage .................. 6.3 V * 10%
Plate Voltage ...... ....... ....... 330 Vdc

Reference MIL-E-1C Section 6.4.1 I Plate Voltage
Screen Grid Voltage .................. 165 Vdc
Plate Dissipation .................... 3.3 W
Screen Grid Dissipation ................ 0.45 W

Heater Cathode Voltage .................. 100 V

Altitude Rating ......... 10,000 ft

- No test at this rating exists in the specification.

1/ The values and specification comments presented in this section are related to

MIL-E-l/46 dated 5 February 1953.
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3.19.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.19.7 Test conditions and design center characteriatics are as follows:
Heater Voltage, E. ..................... 6.3 V
Plate Voltage, Eb .................... 300 Vdc

Control Grid Voltage, Ecl.................. 0 Vdc
Screen Grid Voltage, Ec2 ............... 150 Vdc

Suppressor Grid Voltage, Ec3 .............. 0 Vdc

Cathode Resistor, R,.k ................ 160 ohms

3.19.8 ACCEPTANCE TEST LIMITS.

3.19.9 T1.e follrwtngtable summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. This table is in no wize intend-

ed to include all the pioperties for which measurement limits are provided. Speci-

fication MIL-E-1/46 dated 5 February 1953 should be referenced to determine

further assurance of satisfactory operation in any specific application. Measure-
ment conditions are the same as stated under Test Coinditions and Design Center
Characteristics, unless onarwise indicated.

TABLE 3-20. ACCEPTANCE TEST LIMITS OF JAN-6AH6

MEASUREMENT LM!TS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current If 425 475 --- mA

Transconduct-
rince (1) Sm Ck = 1000 uf 6000 11000 5300 --- umhos

Plate Current (1) lb 7.0 12. 5 --- --- mAdc

Plate Current (2) lb Ecl= -10Vdc 0.0 30.0 ..- ... uAdc

Emission Is Eb = Eel = Ec2 40 ... ..- --- mAde
Ec3 = 10 Vdc;
Rk= 0

Screen Grid

Current Ic2 1.5 3.8 mAdc

Capac itance Cgp Ef 0 --.- 0. 020 -- .--- uuf

(Shielded as Cin Ef 0 8.0 12.0 .. .--- uuf

specified) Cout Ef-- 0 2. 5 4.7 --- --- uuf

Grid Current Icl 0 -3.0 uAdc

Heater-Cathode
Leakage Thk Ehk = +100 Vdc 0 20 -..- .- uAdc

Ihk Ehk = -100 Vdc 0 -20 .. .--- uAdc

Insulation of, I

Electrodes Rg-all Eg-all = -300Vdc 10 --- I "-- Meg

Hp-all I Ep-all= -500 Vdc 10 j.. ..-- ..I Meg
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3.19.I0 APPLICATION.
3.19.11 The chart bejoj, shows the permissible operating area for JAN-6AH6 as de-
fined by the ratings In MIL-E -I/ 46 dated 5 Feb 1953. A discussion of the permissbleoperating area for pentodes may be found in paragraphs 3.2.2 through 3.2.7.

Gr2 150 Vd

J2f,3 Ov

DSS

0,0

35
II40010 

2a0 320 $ -
PLATE VOLTAGf jpq VOLTS

Figure 3-94. Typical Static Plate Characteris.ics of TJ.,I-6A16;
Permissible Area of Operation

3.19.12 The following table lists general considerations for the applications of this
type. The number,: refer to the applicable section or paragraph of this manual,
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TABLE 3-27. APPLICATION PRECAUTIONS FOR JAN-6AH6

Voltages Temperature

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2,4
1.2.37, 1.3.51, 1.3.55, 3.2.14

Heater-Cathode 1.3 Current
Plate:High, 3.2.12

Lgw, , 3.2. 3.2.7 Cathode, 1.3.50, 3.2.6. 3.2.13
28 Volt, 3.2.21 Control Grid, 1.3.4, 1.3.9, 1.3.23.3.2.928 Vot, 32.21Screen Grid, 3.2.3AC Opera"tlor, 1.3.20, 3.2.18 Sre rd ..SCreenGid: 1.3Interelectrode Leakage, 1.3.14
Supply, 3.2.8 Gas, 1.3.9, 3.2.9
Supr i, 3.2.28 Control Grid Emission, 1.3.18
Protection, 3.2.22 Cathode, Theimionic Instability, 1.3.37

Control Grid Bias:
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Dissipation
Cathode, 2.1.3, 3.2.15
Fixed, 1.3.8, 2.1.3, 3.2.15

Positive Grid Region, 3.2.19 Plae , 2.1, 3.2.4
Contact Potential, 1.3.4, 3.2.9, 3.2.21

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection, 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.35 Electron Coupling Effects, 1.3.44

2.2.3, 3.2.15 Microphonics, 1.3.56, 3.2.23

3.19.13 VARIABILITY OF CHAI CTERISTICS.

3.19.14 The following charts show the amount of variation which must be expected
between individualtubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification
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3.19.15 The chart b Aow presents the lim't behavior of t-.tic plate characteriatics
for JAN-6AH6 as defli Rd by MIL-E-1/46 dated 5 Feb 1953.
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Figure 3-95. Limit Plate Characteristics of ,iAN-6AH6
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3.19.16 The chart below presents the limit behavior of transfer data for JAN-6AH6
as defined by MIL-E-1/46 dated 5 Febripary 1953.

F4 62 v i
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th 30D0Vac
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* i&1hMAX h* -U
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'2S 00
6100 7.5 s0 25 0

GRlD i VO'.TAGE IN VOLTS

Figure 3-96. Limit Transfer Characteristics of JAN-FIAH6

3.19.17 DESIGN CENTER CHARACTERISTICS.
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3.19.18 These typical curves have been obtained from current data being published

by the original RETMA registrant of this type. The chart below presents the Static
Plate Characteristics of JAN -6AH6.

Ed 1 30- VO c
2 " -1 OV

I -- "p-t t 1 -,j '

24 I I /j

-1-I T

N 0 ? K

Figure 3-97. Typical Static Plate Chatracteristics of JAN-SAH6
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Figure 3-98. Typical Transfer Characteristics of JAN-6AH6
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Figure 3-99. Typical Variability of Sm for JAN-6AH6

WADC TR 55-I 3-135



SECTION ¶.0

TUBE TYPE JAN-6AU6WA

3.20 DESCRIPTION.

3.20.1 The JAN-GAU6WA I/ is a seven pin, miniature, sharp cutoff pentode having
a design center transconductance of 5200 micromhos.

3.20.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ..................... G,3 V
Heater Current, Design Center ............ 300 mA

* Cathode ................. Coated Unipotential

3.20.3 MOUNTING. Not specified.

040 ýt W2 DIA
7 ;INS LEAD COENICTIONS

A S. , 4 I. H •y p

r)r
AS' G 072 *1-5%'il!TL &L

@0'MINIjATURE 7 PIN pjrTN

7 PIN MUINATUR• .ftffFfl TO JEhEC PIJWCATIOt4 JS G2-1.

6-2 JAN UAST 1941

54.2
WKS TO Jr"C PUIJJCATION JO.3.-1.
FPUUARY 1949

M:a..Suh FROM wAE $, ,1 To lto TOP-LINE

AS Dt[•1'IMINW I IY ONO GAGE OF I I D

AlL DMIENS004S IN INCHES

Figure 3-100. Outline Drawing and Base Diagram of Tube Type JAN-6AU6WA

3.20.4 RATINGS, ABSOLUTE SYSTEM.

3.20.5 The absolute system ratings are as follows:
Heater Voltage .................... 6.3 ± 10% V
Plate Voltage ...................... 330 Vdc

Reference MIL-E-1C Section 6.5,1.1 Plate Voltage
Control Grid Voltage, Maximum ............. 0 Vdc
Screen Grid Voltage ................. 165 Vdc

* Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current.

1/ The values and specification comments presented in this section are related to
MIL-E-1/1 dated 13 January 1953.
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Suppressor Grid Voltage ................ 0 Vdc
Plate Dissipation ......................... 3.3 W
Screen Grid Dissipation ................ 0.7 W
Heater-Cathode Voltage ................ t 1og V
Bulb Temperature .................... 165 C
Altitude .......................... 10,000 ft

3.20.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.20.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................... 6.3 V
Plate Voltage, Eb .............. ..... 250 Vdc
Screen Grid Voltage, Ec2 ............... 150 Vdc
Suppressor Grid ........ Tied to Negative Terminal

of Cathode Resistor
Cathode Resistor, Rk .................. 68 ohms
Heater Current, If .................. 300 mA
Plate Current. Ib .................... 10.6 mA
Tranmsconductance, Sm .............. 5200 umhoa
Screen Grid Current ................ 4.3 rnAdc
Input Capacitance .................... 6.0 uuf
Output Capacitance ................... 4.9 uuf

3.20.8 ACCEPTANCE TEST LIMITS.

3.20.9 The foUowing table summarizes certain salient requirements set forth by the
speclficationfor which acceptancetest limits exist. This table is in no wise intended
to include all the properties for which measurement limits are provided. Specifi-
cation MIL-E-1/1 dated 13 January 1953 should be referenced to determine further
assurance of satisiactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.
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TABLE 3-28. ACCEPTANCE TEST LIMITS OF JAN-OAU6WA

MEASURMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current If 275 325 275 325 mA

Transconduct-
ance (1) Sm 4150 6250 3600 6250 umho8

Transconduct-
ance (2) Sm El =5.5 V 3900 --. ... .-- umhoa

Plate Current (1) Ib 8.0 13.5 -- .--- mAde

Plate Current (2) To Eel -9 Vdc --- 35 ... ..- uAdc
Rp = 0. 1 Meg
Rk :0; Ck, 0

Screen Grid
Current 1c2 2.6 6.0 -.- .-- mAdc
Capacitance Cglb) Ef = 0 --- 0035 --- --- uuf
(No shield) Cin Ef = 0 4.8 7.2 .-. ..- uuf

Cout Ef = 0 3.9 5.9 -... .-- uuf

Grid Current Ic Eel= -I Vdc --- -1.0 --- -1.0 uAdc
Rgl = 0. 25 Meg

Grid Emission Iscl Ef = 7. 5 V; Eel= --- -2.0 --- --- uAdc
-10 Vdc; Rgl= .2
Meg. Rk = 0; Ckt
0

Heater Cathode Leak-
age Ihk Eht: +100 Vdc --- 10 --- 10 uAdc

Thk Ehk - 100 Vdc --- -.. -10 uAdc

Insulation of
Electrodes EI = 6. 3 V

Rg-all Egi -all = -100 100 --- 50 --- Meg
Rp-all Vdc; Ep-all = 100 --- 50 --- Meg

300 Vdc
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3.20.10 APPLICATION.

3.20.11 The chart below sn)ws the permissible operating area for JAN-6AU6WA as
defined by the ratings in MIL-E -1/1 dated 13 January 1953. A discussion of the
permissible operating area for pentodes may be found in paragraphs 3.2.2 through
3.2.7.

[I 63 VOtI5
2~ 150 vd#,

I L/ ,.1,3 0, %

z

PLAIE VOLTAGE IN VOITS

Figure 3-101. Typical Static Plate Characteristics of JAN-6AU6WA;
Permissible Area of Operation

3.20.12 The following table lists general considerations for the applications of this
type. The numbers refer to the applicable section or paragraph of this Manual.

TABLE 3-29. APPLICATION PRECAUTIONS FOR JAN-6AU6WA

Voltages Voltage (Cont.)

Heater, 1.3.8, 1.3.17, 1.3.n2, 1.3.27 Supply, 3.2.8
1.3.37, 1.3.51, 1.3.55, 3.2.14

Heater-Cathode, 1.3.30 Protection, 3.2.22
Plate: Control Grid Bias:

High, 3.2.12 Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Low, 3.2.3. ?.2.7 Cathode, 2.1.3, 3.2.15
28 Volt 3.2.21 Fixed, 1.3.8, 2.1.3, 3.2.15
AC Operation, 1.3.20. 3.2.18 Positive Grid Region, 3.2.19

Screen Grid: Contact Potential, 1.3.4, 3.2.9, 3.2.21
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TABLE 3-29. APPLICATION PRECAUTIONS FOR JAN-6AU6WA (CONT.)

Resistance Current (Cont.)

Interelectrode Leakage, 1.3.14
Control Grid Series, 1.3.9, 1.3.19, 1.3.22, Gasg 1.3.9, 3.2.9

1.3.23, 3.2.16
Screen, Grid SerControl Grid Emission, 1.3.18

Cathode Interface, 1.3.50, 3.1.9 Cathode, Thermionic Instability, 1.3.37

Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Dissipation
3.2.15

Plate, 2.1, 3.2.4
Temperature Screen Grid, 2.1, 3.2.3, 3.2.8

Bulb and Environmental, 3.2.4 Miscellaneous

Current Pulse Operation, 3.2.19

Shielding, 3.2.4

cathode, 1.3.50, 3.2.6, 3.2.13 Intermittent Operation, 3.2.13
Control Grid, 1.3.4, 1.3.9, 1.3.23 Triode Connection, 3.2.20

3.2.9 Electron Coupling Effects, 1.3.44
Screen Grid, 3.2.3 Microphonics, 1.3.56, 3.2.23

3.20,13 VARIABILITY OF CHARACTERISTICS.

3.20.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

WADC TR 55-1 3-140



3.20.15 The chart below presents the limit behavior of static plate characteristics
for JAN-6AU6WA as defined by MIL-E-1,'i dated 13 January 1953.

[1 63 V00t5
1c20 150 vdc
Ct3 D %d(

35

Z •< Gh l 41D 1 vOLIS• 1,1 1 5•

S• [€ : - I1 V LT A•A E ,Ai

iL• I%% d4 OH'M TE[ST CIRCIT~I

lO'AI) LINE[ 2 5

44

I "I

t- l-[. I

"PIAFE VOITA.Gt IF voLTS

Figure 3.102. Limit Plate Characteristics of JAN-6AU6WA

3.20.16 Figure 3-103 presents the limit behavior of transfer data for JAN-6AU6WA

as defined by MIL-E-1/1 dated 13 January 1953.

3.20.17 DESIGN CENTER CHARACTERISTICS.

3.20.18 The following typical curves portrayed as Figures 3-103 through 3-107,
have been obtained from current data being published by the original RETMA re-
gistrant of this type.
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Figure 3-105. Typical Plate Characteristics of JAN-BAU6WA; Ec2 100 Vdc
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Figure 3-106. Typical Plate Characteristics of JAN-6AU6WA; Ec2 150 Vdc
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Figt!re 3-107. Typical Transfer Characteristics of JAN-6AU6WA
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Figure 3-108. Typical Variation of Sm with El for JAN-6AU6WA
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SECTION 21

TUBE TYPE JAN-6BG6G

3.21 DESCRIPTION.

3.21.1 The JAN-6BG6G !/ is an 8 pin octal base, double ended, glass envelope
beam power pentode.

3.21.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage, AC or DC................. G.3 V
.Heater Current ................. 0.81 to 0.0.99 A
Cathode .................. Coated Unipotentia!

3.21.3 MOUNTING. Not specified.

m"I ,M

)• .. Mt (i.

5
.,lG.

31 1 17 4'M ""-

'OP TO IKP P~0 $6 A~t t
- -,, ALL M-s

3.2'1, RTNS ABLU" STE

"3 I.S*+* 4

-.' 01 + 045AU .,1# CW

3.2.5Th asout syste raig Mare as. foCIA 4-vs:

H a e Volag .. .. . . '..... _..,..,.. 63V - 0

Plt Voltage' ....."1K 550 +.O. , ,"'-A•"in, ra * I.II•*l[enIl '0#1 PAJT~C ATqION• M•*1 S • f t~lu O '

Figure 3-109. Outline Drawing and Batse Diagram of Tube Type JAN-6BGOG

3.21.4 RATINGS, ABSOLUTE SYSTEM.

3.21.5 The absolute system ratings are as follcms:
Heater Voltage......................65.3 V & 10%
Plate Voltage.......................... 550 Vdc

Reference MIL-E -IC Section 6.5.1.1 Plate .Voltage
• Peak Forward anode Voltage, epy ........... 6600 v

Duration of pulse not to exceed 10 u sec..
Duty Cycle not to exceed 0.15

* No test of operation at this rating exists in the specification.

I/ The values and specification comments presented in this section are related to

MJL-E-1/53A dated 5 February 1953.
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Screen Grid Voltage ................ 1.385 Vdc
Control Grid Voltage ................. 50 Vdc
Peak Inverse Control Grid Voltage, egx ...... 300 v

Duration of pulse not to exceed 10 usec
Duty .ycle not to exceed 0.15

** Plate Current ...................... 110 mAdc
* Screen Grid Dissipation ................... 3.5 W

Plate Dissipation ...................... 25 W
Heater Cathode Leakage ................. 135 V

* Control Grid Series Resistance ......... 0.47 Meg
"* Altil.,ude Rating ..................... 10,000 ft

3.21.6 TEST CONDITIONS.

3.21.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................... 6.3 V
Plate Voltage, Ebb .................... 600 Vdc
Control Grid Voltage, Ecl ............... 30 Vdc
Screen Grid Voltage, Ec2 ................ 300 Vdc

3 21.8 ACCEPTANCE TEST LIMITS.

3.21.9 The following table summarizes certain salient requirements set forth by
the specificationfor which acceptance test limits exist. This table is in no wise in-
tended to include all the properties for which measurement limits are provided.
Specifiration MIL-E-1/53A dated 14 January 1954 should be referenced to deter-
mine further assurance of satisfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless otherwise indicated.

its

• No test of operation at this rating exists in the specification.

to•* Difficulty may be encountered if this tube is operated for long periods of time

with very small values of cathode current.
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TABLE 3-30. ACCEPTANCE TEST LIMITS OF JAN-6BG6G

MEASUREMENT LIMITS UITS
PHOPERTY CONDITIONS INITIAL LIFE TEST

MIN MAX MIN MAX

Heater Current II aIC 990 --- -- mA

Plate Current (1) lb 24 55 --- --- mAdc

Plate Current (2) lb EcI=-100 Vdc --- 0.5 ---.. . mAdc

Fmission Is Eb = Eel = Ec2= 1 300 --- 225 - mAdc
50 Vdc

Grid Current ic2 ... 4 --- . mAde

Capacitance Cgp Erf 0 --- 0.65 --.. .-. uuf
(no shield) Cin Ef = 0 10. 1 13.9 --- --- uuf

Cout Ef= 0 4.9 8.1 --- --- uuf

Grid Current Ic Test duration 0 -4 --- --- uAdc
t = 120 Sec.

Heater- Cathode
L.eakage Lhk Ehk = +100 Vdc 0 100 --- --- uAdc

Lhk Ehk = -100 Vdc 0 -100 ... ... uAdc

X0

Fu 310 T

/I--tAGI VOUS

Figure 3-110. Typical Static Plate Characteriftics of JAN-6BG6G;

Permissible Area of Operation
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3.21.10The following table lists general considerations for the applications of this

type. The numbers refer to the applicable section or paragraph of this Manual.

TABLE 3-31. APPLICATION PRECAUTIONS WOR JAN-6BG6G

Voltages Temperature

Heater, 1 ?.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2.4

1.3.37, 1.3.51, 1.3.55, 3.2.14 Current
Heater-Cathode, 1.3.30 Cathode, 1.3.50, 3.2.6, 3.2.13
Plate: Control Grid, 1.3.4, 1.3.9, 1.3.23,

High, 3.2.12 3.2.9
Low, 3.2.3, 3.2.7 Screen Grid, 3.2.3
28 Volt, 3.2.21 Interelectrode Leakage, 1.3.14
AC Operation. 1.3.20, 3.2.18 It L, 1.3.14Screen Grid: Gas, 1.3.9, 3.2.9
Supply, 3.2.8 Cintrol Grid Emission, 1.3.18
Protection, 3.2.22 Cross Currents in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Cathode, Thermionic Instability, 1.3.37
Cathode, 2.1.3, 3.2.15 Dissipation-

Positivc Grid Region, 3.2.19 Plate, 2.1, 3.2.4
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Plae , 2.1, 3.2.4Screen Grid, 2.1, 3.2.3, 3.2.8

Resistance Miscellaneous
Pulse Operation, 3.2.19

Control Grid Series, 1.3.9, 1.3.19, Shielding, 3.2.4
1.3.22, 1.3.23, 3.2.16 S ilig ..
1.3.22 1.3.23ee, 32.16 .Intermittent Operation, 3.2.13

Screen 'arid Series, ." 2.3, 3.2.17TroeCnctn,320

Cathode Interface, 1.3.50, 3.1.9

Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Electron Coupling Effects, 1.3.44

3.2.15 Microphonics, 1.3.56, 3.2.23

3.21.11 VARIABILITY OF CHARACTERISTICS.

3.21.12 The published technical data which describe and define electron tubes, in
general, present only average or center values. Consequently, the variation in-
herent in a typical characteristic curve is frequently overlooked. The variability
of the characteristics of JAN-6BG6G are reflected by a study of specifications
MIL-E-1/53A. The published techilcal data for this type does not lead to con-
struction of limit behavior charts. T he specification test points, placed near or
actually slightly in excess of the maximum ratings, are of little aid in assessing
the variability of the type under a design center philosophy.
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3.21.13 The designer of equipment, utilizing this type, is therefore directed to a
careful study o& the specification and in cases of circuit versus tube incompatibility
Is directed to the methods of cor-ehLtion study described in paragraph 2.2.5.

3.21.14 DESIGN CENTER CHARACTERISTICS.

3.21.15 Thebe typical curvc'a, portrayed in Figures 3-111 through 3-113, have been
obtained from current dat- tbeing published by the original HETMA registrant of this
type.

3.21.16 Figure 3-111 presents the typical static plate behavior of JAN-GBG0G.

3.21.17 Figure 3-112 presents the typical behavior of the zero bias line of this
type with a parametric variation of screen grid voltage.

3.21.18 Figure 3-113 presents the typical screen grid current behavior of JAN-
6B06G as a function of plate voltage with parametric variation of screen grid volt-
age, 1c2.

14 a~ i=63v V

I m:-tl 10

-- Is
I -

100

90-20

0 OO 3WP40

PLATE VOLTAG(E •T•S

Figure 3-111. Typical Plate Characteristic of JAN-GBGOG;
Pararmetric in hC 1
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Figure 3-112. Typical Plate Characteristic of JAN-
6BG6G; Parametric in Ec 2
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Figure 3-113. Typical Screen Grid Characteristic of JAN-6BG6G;
Parametric in Ec 2
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SECTION 22

TUBE TYPE JAN-6C4W

3.22. DESCRIPTION.

3.22.1 The JAN-6C4W 1/ is a seven pin miniature triode with a mu in the Ranm
15.5 to 18.5 with a transconductance ranging from 1753 to 4400 depending upon
choice of operating point.

3.22.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ........................ 6,3 V
Cathode ................... Coated Unipotentlal

3.22.3 MOUNTING. Not specified.

I ,At- 4t--. £)•

1. MA [
- - . _r•375 4

9~ 94a

* 1J 0 MIr#NATUNt P P BN TON
F7 I.f

6-'
34t *N"M TO VTfr PWUCtATIFM J342-1.

JAN ALAlY ItUE

mNueS 10 MIcK Pf.At)ON J04-1G .
FESMAfT IteS

'MLASL* 000 "AS MAT TO WAS IOP-L*E
At DEIMP4I" by MIG O& . ID

Figure 3-114. Outline Drawing and Base Diagram of Tube Type JAN-6C4W

3.22.4 RATINGS, ABSOLUTE SYSTEM.

3.22.5 The absolute system ratings are as follows:
Heater Voltage .................. 6.3 - 10% V
Plate Voltage ..................... 330 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Heater-Cathode Voltage .................. 100 V
Plate Dissipation ..................... 3.8 W
Altitude Rating ..................... 10,000 ft

• No test at this rating exists in the Specification.

6G 1/ The values arid specification comments presented in this section are related to
MIt-E-1/5511 dated 14 Jatuary 1954.
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3.iZ2.6 TEST CONDIrIONS

3.22.7 Test conditions are as follows:
Heater Voltage, Ef ....................... 8.3 V
Plate Voltage, Eb .................... 250 Vdc
Grid Voltage, Ec .................... .8.5 Vdc

3.22.8 ACCEPTANCE TEST LIMITS.

3.22.9 The followingtable summarizes certainsalient requirements set forth by the
specificati'mn for whichacceptance test limits exist. This table is in no wise intend-
edto incluJe all the properties for which measurement limits are provided. Speci-
fication MIL-E-l/55Bdate' 14 January 1954 should be referenced to determine fur-
ther assurance of satisfactory operation in any specific application. Measurement
conditions are the same as stated undeý Test Conditions and Design Center Chara-
cteristics, unless otherwise indicated.

TABLE 3-32. ACCEPTANCE TEST LIMITS OF JAN-6C4W

MEASUREMENT LIMITS

PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

Heater Current If mA

Transconduct-
ance (1) Sm 1750 2650 1430 --- umhos

Ampliffcation

Factor Mu 15. 5 18.5 5 --

Plate Current (1) lb 6.5 14.5 mAdc

Plate Current (2) Ib Ec = -30 Vdc --- 50 .-. ..- uAdc

Emission Is Eb Ec = 15 30 .-. ... ..- mAdc
Vd'?

Power Output Po Eb = 300 Vdc 1. 8 .-- .-- .-- W
Rg = 8500
F = 150 Mc

Capacitaotce Cgp Ef =0 1.35 2. 25 .-- .-- uuf
(Without shield) Cin Ef 0 1. 2 2. 2 - -.. .. uuf

Cout Ef =0 0.8 1.4 --- --- uuf

Grid Current Ic 0 -1. 5 --- -2.0 uAdc

Heater-Cathode
Leakage Ihk Ehk = +100 Vdc 0 20 --- --- uAdc

Ihk Ehk -I100Vdc 0 -20 -- --- uAdc
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3.22.10 Table 3-33 lists general considerations for the applications of this type.

The numbers refer to the applicable section or paragraph of this Manual.

3.22.11 APPLICATION.

3.22.12 Figure 3-115 below shows the permissible operating area for JAN-6C4W
as defined by the ratings in MIL-E-1/5513 dated 14 January 1954. A discussion of
the permissible operating area for triodes may be found in paragraph 3.1.2 through
3.1.6

id- TABLE 3-33. APPLICATION PRECAUTIONS FOR JAN-6C4W
ii,

Voltages Dissipation
Dnt
a- Heater, 1.3.8, 1.3.17, 1.3.22. 1.3.27, Plate, 2.1, 3.1.5

1.3.37, 1.3.51, 1.3.55, 3.1.11
Heater-Cathode, 1.3.30 Current
Plat-,:

High, 3.1.8 Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.1.3
Low, 3.1.15 Plate, Low, 1.3.50, 3.1.4, 3.1.9
AC Operation, 1.3.20, 3.1.10 lntereledIrode Leakage, 1.3.14
28 Volt, 3.1.15 Gas, 1.' .,, 3.1.3

Control Grid Bias: Control Grid Emis'Aon, 1.3.18
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability, 1.3.37
Cathode, 2.1.3, 3.1.12
Fixed, 1.3.8, 2.1.3, 3.1.4 Temperature

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Bulb and Environmental, 3.1.5

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.1.14
1.3.22, 1.3.23, 3.1.13 Shielding, 3.1.5

Cathode Interface, 1.3.50, 3.1.9 Intermittent Operation, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Electron Coupling Effects, 1.3.44

3.1.12 Microphonics, 1.3.56, 3.1.16

de

dc
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Figure 3-115. Typical Plate Characteristics of JAN-6C4W; Permissible

Area of Operation

3.22.13 VARIABILITY OF CHARACTERISTICS.

3.22.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.
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3.22.15 The charts below present the limit behavior of static and transfer plate
characteristics for JAN-6C4W as defined by MIL-E-1/55B dated 14 January 1954.

0, 10-0'''
"K "^I F- 4 . .
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Figure 3-116. Limit Plate Charactristics ofJAN-6C4W

-4 43 Vatt- A

Figure 3-117. Limit Transfer Characteristics of JAN-6C4W
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3.22.16 DESIGN CENTER CHARACTERISTICS.

3.22.17 These typical curves have been obtained from current data being published
by the original RETMA registrant of this type.

3.22.18 The charts below present the average Static and transfer Plate Character-
istics of JAN-6C4W.

25 1
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Figure 3-318. Typical Plate Characteristics of JAN-6C4W
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Figure 3-119. Typical Transfer Characteristics of JAN-6C4W
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I
SECTION 23

TUBE TYPE JAN-6L6WGB

1.23. DESCRIPTION.

3.23.1 The JAN -6LF,¼WGB 1/ is a 7 pin octal base, glass envelope, beam power-
pentode.

3.23.2 ELECTRICAL. The electrical characteristics are as follows:
H4p~er Voltage, AC or DC ................. 6.3 V
H - Current ................... 840 to 960 mA

** Ca,. de .................. Coated Unipotential

3.23.3 MOUNTING. Not specified.

LEAD COIEIICTION
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Ail PINS

"4?X rAA 0.3 OW ,0 45"I 3% Ii'l. M. X ,- QP \ ~ "
--,, 4 15'

45.

1+ 135 *,.55155.- .0 +•X
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*,- 1.235. -"
hUN. •.I~SON41T U.M.,T W4• ATE SIELL 7 PIN +'I27-,17
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'WEBrclS TO JETEC PUIUCATION JOG03.1, FENIMUABIY 194*

ONFINISH'ED TUiE, AD 0030 FOB OO

Figure 3-120. Outline Dra~wing and Base Diagram of Tube Type JAN-6iL6WGB
3.23.4 RATINGS, ABSOLUTE SYSTEM.

3.23.5 The absolute systems ratings are as follows:
Heater Voltage..................... 6.3 * bO0i, V
Plate Voltage......................... 400 Vdc

** Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current.

1/ The values and speciyicatisan comments presented i this section are related to

MIL-E-1/197 dated 20 May 1953
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Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Screen Grid Voltage ................... 300 Vdc
Plate Dissipation ...................... 26 W

* Screen Grid Dissipation ..................... 3.5 W

Altitude ............................... 10,000 ft

3.23.6 TEST CONDITIONS.

3.23.7 TrcL c-onditions are as follows:
Heater Voltage, El ......................... 6.3 V
Plate Voltage, Eb ........................ 250 Vdc
Control Grid Voltage, El .................. -14 Vdc
Screen Grid Voltage, Ec2 ................. 250 Vdc

3.23.8 ACCEPTANCE TEST LIMITS.

3.23.9 The following table summarizes certain salient requirements set forth by
the specification for which acceptance test limits exist. This table is in no wise
intended to include all the properties for which measurement limits ".r'- provided.
Specification MIL-E-1/197 dated 20 May 1953 should be referenced to determine
further assurance of satisfactory operation in any specific application. Measure-
ment conditions are the same as stated under Test Conditions and Design Center
Characteristics, unless otherwise indicated.

3.23.10 APPLICATION.

3.23.11 Figure 3-121 below shows the permissible operating area for JAN-6L6WGB
as defined by the ratings in MIL-E-1/197 dated 20 May 1953. A discussion of the
permissible operating area for pentodes may be found in paragraph 3.2.2 throu'rh
3.2.7.

* No test of operation at this rating exists in the specification.
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TABLE 3-34. ACCEPTANCE TEST LIMITS OF JAN-6L6WGB

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current If 840 960 -. .. mA

Transconduct-
ance Sm t,200 6800 4500 - - - umhos

Plate Current lb Eb = 400 Vdc; 50 80 .. .--- mAdc
Ec 2 - 300 Vdc;
Ecl - 22 Vdc

Emission Is Eb =Eel = Ec,= 275 -..--- --- mAde
50 Vdc

Screen Grid
Current 1c2 Eb = 400Vdc; 0 5.0 --- --- mAdc

h by Ec2 = 300 Vdc;
Eel= -22 Vdc;

Jed. Power Output Po Esig = 9.8 Vac; 5.4 --- 4.0 --- W

nine Rp = 2500 ohms
ire- Grid Current Icl Eb = 400 Vdc; 0 -3.0 --.- ...- uAdc
nter Ec2= 300 Vdc;

Ecl = -19 Vdc

Heater-Cathode
Leakage Ihk Ehk = +100 Vdc 0 75 ...- .- uAdc

Ihk Ehk = -100 Vdc
IGB
the I

,urhI 11•62VL5 I I.
h Ed. =- 230 VOLTS

°o- 0o -o ffito 6

PKaT1 VOTAGE IM VLTS

Figur,? 3-121. Typical Plate Characteristics of JAN-6L6WGB; Permissible Area
of Operation Ec2 = 250
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TABLE 3-35. APPLICATION PRECAUTIONS 07 JAN-T.R6WGB

Voltages Temperature

He~ater, 1..Z.8, 1.3.17, 1.3.22, 1.3.27 Bulb and Environmental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

Heater- Cathode, 1.3.30 Current
Plate:

High, 3.2.12 Cathode, 1.3.50. 3.2.6, 3.2.13
Low, 3.2.3, 3.2.7 Control Grid, 1.3.4, 1.3.9. 1.3.23. 3.2.9
28 Volt, 3.2.21 Screen Grid, 3.2.3
AC Operation 1.3.20 3.2.18 Interelectrode Leakage, 1.3.14

Screen Grid: Gas. 1.3.9, 3.2.9
Supply 3.2.8 Cop'rol Grid Emission. 1.3.18
Protection, 3.2.22 Cruss Currents in Multistructure

Control Grid Bias: Tt'bes, 1.3.28
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Cathude, Thermrnonic Instability, 1.3.37
Cathode, 2.1.3, 3.2.15 Diss'ation

Positive Grid Region, 3.2.19
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Plate, 2.1, 3.2.4

Screen Grid, 2.1., 3.2 3, 3M2.8
Resistance

Miscellaneous
Control Grid Series, 1.3.9, 1.3.19,
1.3.23, 3.2.16 Pulse Operation, 3.2.19

Screen Grid Series, 3.2.3, 3.2.17 Shielding, 3.2.4
Cathode Interface, 1.3.50, 3.1.9 Intermittent Operation, 3.2.13
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3 Triode Connection, 3.2.20

3.2.15 Electron Coupling Effects, 1.3.44
Microphonics, 1.3.56, 3.2.23

3.23.13 VARIABILITY OF CHARACT"Z, RIS ICS.

3.23 11 The published data that describe and define JAN -6L6WGB are predicated
on a design center screen voltage of 250 Vdc.

3.23.15 The specification, MIL-E-1/197, dated20 May 1953 defines the operation of
this type at a screen grid voltage of 300 Vdc.

3.23.16 The manufacturer of this type made available a quantity of design cente:

tubes, and from these, certain inferences concerning the behavior of JAN-6L6WGB

at a screen grid voltage of 300 Vdc were made.

3.23.17 The limit curves, Figures 3-122 and 3-123 were therefore drawn on the
averaged static plate and transfer curves prepared from these desig'n center tuibes.

The limits and boundaries were determined from the acceptance limits given on the

specification.
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Fik'¶re 3-123. Limit Transfer Characteristics of JAN-6L6WGB;
Ec2 = 300
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3.23.18 DESIGN CENTER CHARACTERISTICS.

3.23.19 Figures 3-14 and 3-125 are typical curves that have been obtained from
current data being published by the original RETMA registrant of this type.

3.23.20 Analysis of a quantity of near design center tubes has resulted in a set of
averaged static. plate characteristics for JAN-6L6WGB at the MIL-E-I test volt-
ages. From this data, an average static plate plot has been prepared for Figurt,
3-126 and the permissible operating region has been portrayed thereon in Figure
3-127.

T1 T
E 63 VOLT's
Ed 250 VOtLT

4r o• ~....

"WI

a I
30 - ,---o •

52

too 700 X00 ,00 60 too

PLATE VO•TACý IN VOlTS

Figure 3-124. Typical Plate Characteristics of JAN-6L6WGB; Ec2 = 250
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SECTION 24

TUBE TYPE JAN- 6X4W

3.24 DESCRIPTION.

3.24.1 The JAN-6X4W 1/ is a miniature, heater-cathoide type twin diode suitable
for uU-wave rectifier operation where the average d-c current is not in excess of
75 milliamperes.

3.24.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage .................................. 6. 3 V
Cathode ............................ Coated Unipotential

3.24.3 MOUNTING. Not specified.

450 450 .040±.002 DIA./~ YPINS
450 450

450 ,O -0 450

"0 MAX H

6 4 .I 7 35

M MINIATURE 7-MIN BUrTON

SE7-1 NC IP

3 C

2 6

I I 90 90
±3 I/2 . 'REFERS TO JE7EC PUBICATION J•5.2-1.

q* I [ JANUARY 1949

REFERS TO JETEC PUUCATION JO-S3-1.
7 MN MINIATURE FEBRUARY 1949

6-5 MEASURE FROM BASE SEAT TO SULl TOP-LINE
54 AS DETERMINED BY RING GAGE OF 7/16 1.D.

ALL DIMENSIONS IN INCHES

Figure 3-128. Outline Drawing and Base Diagran, of Tube Type JAN-6X4W

IT The values and specftcation comments presented in this section are related

to MIL-E-1, 64A dated 20 May 1953.
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3.24.4 RATINGS, ABSOLUTE MAXIMUM.

3.24.5 The absolute maximum ratings are as tUllows:
Beater Voltage .......................... 6.31 ' 10%
Peak Inverse Plate Vt Wtage ....................... 1375 v
Steady State Peak Plate Current (each plate) ....... 230 ma

DC output current, bot'. plates .................. 75 mAdc

*Transient Peak Plate Current, each plate .......... 750 ma
Hwat r Cathode Voltage ........................... 450 v

*Altitude Rating ............................... 10,000 ft

3.24.6 TEST CONDITIONS.

3.24.7 Test conditions are as follows:
Heater Voltage, Ef ............................... 6.3 V
Secondary Voltage to Plate, Epp ................. 400 Vac
Load Resistance (RL) (unity power factor) ...... 5700 chms
Load Capacitor (CL) ............................... 8 ua

3.24.8 ACCEPTANCE TEST LIMITS.

3.24.9 The following table summarizes certain salient measurements-data require-
ments set forth by the specification for which acceptance test limits exist. ThiIr
table is in no wise intended to include all the properties for which measurement
limits are provided. Specification MIL-E-1i,64A dated 20 May 1953 should be refer-
enced to determine further assurance of satisfactory operation in any specific appli-
cation. Measurement conditions are the same as stated under Test Conditions un-
less otherwise indicated.

TABLE 3-36. ACCEPTANCE TEST LIMITS OF JAN-6X4%V

MEASURE - LIMIT8
PROPERTY MENT .gL TAL LIFE TEST UNITS

CONDITIONS MIN MAX MIN MAX

Heater Current If 540 660 -- -- - mA

Operation Io (Full-wave) 70 -- - 60 --- mA

Emission Is Eb = 50 Vdc 140 --- --- --- mA
(opposite plate
grounded)

Heater-Cathode Ihk Ehk=Eo 0 150 --- ...- uAdc
Leakage Ihk Ehk =220 VRMS --- f150 -.. ... uAd"

+100 Vdc

* No test at this rating exists in the specification.
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3.24.10 APPLICATION.

3.24.11 RATING CHARTS.

3.24.12 Rating Charts I, U3, and III represent areas of permissible operation within
which any application of the JAN-6X4W must fall. Requirements of all charts must
be satisfied simultaneously In capacitor.-input filter applications.

3.24.13 RATING CHAP7T I. Rating Chart I(Fi"ure 3-129)is based on maximum rated
peak inverse voltage per plate (epx) of 1375 volts and maximum rated d-c output
current per plate (Io/p) of 37. 5 milliamperes. Point C corresponds to the simul-
taneous occurrence of these two ratings, permissible only under choke-input filter
conditions. Point E is derived from life test conditions of rated d-c output current
into capacitor-input filter. The area CDE is restricted to choke-input service only.

3.24.14 RATING CHART 1U. Rating C•,art II(Figure 3-130),for capacitor-input filter
applications, is based on maximum rated d-c output current per plate (Io/p) and
maximum rated steady-stute peak plate current of 230 milliamperes per plate. Rec-
tification efficiency must not exceed 0. 69 under conditions of maximum rated d-c
output current. Rectification efficiency is equal to

Eo
1. 4 Epp/p

where Eo equals the d-c output voltage at the &input filter in volts, and Epp/p equals
the rms supply voltage per plate in volts.

3.24.15 RATING CHART III. Rating Chart III (Figure 3-131), for capacitor input fil-
ter kpplicatlon, is based on maximum rated surge current (I surge) of 750 miUl-
amperes per plate. Minimum permissible series resistance (Rs) is approximately
750 ohms per plate under conditions of maximum permissible supply voltage.

3.24.J1 OTHER CONSIDERATIONS.

3.24.17 HEATER VOLTAGE. Heater voltage considerations are discussed in para-
graph 3.3.9.

3.24.18 ALTITUDE. Refer to paragraph 3. 3. 7 for a discussion of altitude consid-
erations.

3.24.19 TYPICAL CHAR ,CTEVISTICS.

3.24.20Figure3-132 presents the static plate characteristic of JAN-6X4W repro-
duced from data published by the original RETMA registrant of the type. The ex-
tent of variation which may be exhibited among individual tubes cannot bp derived
from the specification since a minimum limit only on emission is specified.
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SECTION 25

TUBE TYPE JAN-12AT7WA

3.25 DESCRIPTION.

3.25.1 The JAN-12AT7WA 1/ is a 9 pin miniature high transconductance (5500 mi-
cromhos) twin triode. This tube was originally designed for use as a grounded-grid RF
amplifier or as a mixer in commercial T.V. Circuitry. Its center tappedheater
permits operation from either 6.3 or 12.6 V.

3.25.2 ELECTRICAL. The electrical characteristics are as follows:
Series Parallel

Heater Voltage (A-C or D-C) ....... 12.6 6.3 V
Heater Current, Design Center ........ 150 ---
Cathodes ................... Coated Unipotential

3,25.3 MOUNTING. Not specified.

tLAD CONNICTIQH5

S A!AX I
I i t .4 ,

S 1 , 36°" 36'I

t,.tW , j- ,, ... i o

W- 040-" 002 DIA

.90. 3% 9 PIN$

9 PIN MiNIATUME
6 7 ALL DIMFNSIONS IN INC~t;
6-"

err fS TO JrTrC PUIJCAI :) J5 GI 2.
JANUAIT 1949

W 'S TO J(TK Pt'UtC.i lION .JO-G) I-
I lERKJMJVAY 19049

Figure 3-133. Outline Drawing and Base Diagram of Tube Type JAN-12AT7WA

1/ The values ind specification comments presented in this section are related to
MIL-E-1/3 dated 13 January 1953.
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3.25.4 RATINGS, ABSOLUTE SYSTEM.

3.25.5 The absolute system ratings are as follows:
Heater Voltage .......... 6.3 ± 10% or 12.6 -t 10% V
Plate Voltage ....................... 330 Vdc
Reference MIL-E-1C Section 6.5.1.1 Plate Voltage

* Control Grid Voltage, Minimum ........... 55 Vdc
Plate Dissipation (per plate) ............. 2.8 W
Heater-Cathode Voltage ............... .± 100 V

* Bulb Temperature .................... 2000 C
Altitude Rating .................... 10,000 ft

3.25.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.25.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ..................... 12.6 V
Plate Voltage, Eb ................... 250 Vdc
Cathode Resistance, RK (per cathode) ...... 200 ohms
Heater Current, If ..................... 150 mA
Plate Current, Ib ..................... 10 mA
Transconductance, Sm ............... 5500 umhos

3.25.8 ACCEPTANCE TEST LIMITS.

3.25.9 The following table summarizes certain salient requirements set forth by the
specificationfor which acceptance test limits exist. This table is in no wise intended
to include all the properties for which measurement limits are provided. Specifi-
cation MIL-E-1/3A dated 23 August 1955 should be referenced to determine further
assurance of satisfactory opera'ion in any specific application. Measurement con-
ditions are the same as stated wu der Test Conditions and Design Center Character-

No test at this rating exists in the specification.
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TABLE 3-37. ACCEPTANCE TEST LIMITS OF JAN-12AT7WA

F MEASUREMENT LIMITS
PROPERTY CONDITIONS IN! "IAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current If 138 162 13,8 162 flA

T-ansconduct-
ance (1) Sm. 4500 6500 3800 6500 urnhos

Change in AvgLASm -.. .. .. 20
average

Amplification I
Factor Mu 50 70

Plate Current (1) Ib 7.0 14.0 - --- mAde

Difference between -
sections lb --- 3.2 --- mAd2

Plate Current(2) Ib Ecl- -20 We --- 100 --- uAdc
Rp = 0. 1 Meg

Rk= 0: Ck = 0;

Capac itance Cgp El = 0 1.30 1. 90 - uuf
(Unshielded) C'n Ef = 0 2.00 3.00 --- uuf

Cout- 1 Ef = 0 0.20 0.70 --- uuf
Cout-2 Ef = 0 0.16 0.60 --- uuf

Cpp Ef0 0.15 0.33 --- uuf
Chk Ef = 0 2.10 3.50 ---- uuf

Grid Current Ic Rg = 0.5 Meg --- -0.7 - 0.7 uAdc

Heater-Cathode Thk Ehk = 100 Vdc --- 10 - 0 uAdc

Leakage Ihk Ehk = -100Vdc --- -10 -10 uAdc
Units tied
together

Insulation of
Electrodes Rg-all Rg-all - -100 Vdc 100 --- 50 --- Meg

Rp-all Ep-all = -300Vdc 100 --- 50 --- Meg

Ef= 126V
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3.25.10 APPLICATION.

3.25.11 The chart below shows the per missible operating area for JAN-12AT7WA as
defined by the ratings in MIL-E-1/3 dated 13 January 1953. A discussion of the
permissible operating area for triodes may be found in paragraphs 3.1.2 through
3.1.6.

Ef 6)3'-T

25 200 0HPIS

j I

Areaof Oeratof

t\\ ON CENTER

101 TWE T5-I POINT

0 2W030 400

ia
T

i ?OTAGE I VCXTS

Figure 3-iN Typical Plate- Characteristics of JAN-12AT7WA; Permissible
Area of Operation

3.25.12 The followving table listu general cons ide rations for the applications of this
type. The numbers refer to the applicable section or par~igraph of this Manual.
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TABLrI 3-38. APPLICATION PRECAUTIONS FOR JAN-12AT7WA

Voltages Current (Cont.)

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Gas, 1.3.9, 3.1.3
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid Emission, 1.3.18

Heater-Cathode, 1.3.30 Cross Currents in Multistructure Tubes,
Plate: 1.3.28

High, 3.1.8 Cathode, Thermionic Instability, 1.3.37
Low, 3.1.15
AC Operation, 1.3.20, 3.1.10 Resis-tance
28 Volt, 3.1.15 Control Grid Series, 1.3.9, 1.3.19,

Control Grid Bias: Ctlr er, 1.3. 9, 1.3.19
Low, 1.3.4, 1.3.9, 3.1.3 1.3.22, 1.3.23, 3.1.13Cathde, .1., 3..12Cadhode Interface, 1.3.50, 3.1.9
Fathoded 8, 2.1.3, 3.1.42 Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3,F ixed, 1.%..8, 2.1.3, 3.1.4 3 1 1

Positive Grid iPegion, 3.1.14
Crvitact Potential, 1.3.4, 3.1.4, 3.1.15 Temperature

Dissipation Bulb and Environmental, 3.1.5

Plate, 2.1, 3.1.5 Miscellaneous

Current Pulse Operation, 3.1.14
Shielding, 3.1.5

Conlol Grid, 1.3.4, 1.3.9, 1.3.23, 3.1.3 IntermIttent Operation, 3.1.9
Plate, Low, 1.3.50, 3.1.4, 3.1.9 Electron Coupling Effects, 1.3.44
Interelectrode Leakage, 1.3.14 Microphoni-s, 1.3.56, 3.1.16

3.25.13 VARIABILITY OF CHARACTERISTICS.

3.25.14 The following charts show the amount of variation which must be expected
between individuwl tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.
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3.25.15 Tne chart below presents the limit behavior of static plate characteristics
for JAN-12AT7WA as defined by MIL-E-1/3 dated 13 January 1953,

33./ / ,

14 63 VO ,1% %, /

30
th 200044M1

/ /

-. &L u"f

• 7 / / 1M

A,,rA,/ - '7
~%v

FtATE VLIAGE 5N Y(XIS

Note: These specification limit values are initial, not life test end point values.

Fiwure 3-135. Limit Plate Characteristics of JAN-12AT7WA

3.25.16 The chart below presents the limit behavior of transfer data for JAN -12AT
7WA as defined by MIL-E-1/3 dated 13 January 1953.

Ef 63 VOL[S$Z 
'111 /200 •OHMS 6

I lb 2X0Vdc

ri AI•<!A i2 I

* lb hYH
VA

I~ 2~

1 . .-o-------- -

1 0 6 6 4 2 0

GRID VOTTAGE IN VO'TS
Figure 3-136, Limit Trd'ansfer Characteristvcs of Tube Type JAN-12AT7WA
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3.25.17 DESIGN CENTER CHARAC' FRISTICS.

3.25.18 These typical curies have been obtained from current data being published
by the original RETMA registrant of this type.

3.i5.19 Figure 3-137 below presents the typical Static Plate Characteristics of JAN-
12AT7WA.

3.25.20 Figure 3-138 represents typical transfer characteristics of this type.

3.25.21 Figure 3-139 affords a typical picture of the behavior of this tube in the
positive grid region, although no MIL-E-1 testing is performed there.

3.25.22 Figure 3-140 is a plot of the typicalbehavior of tht characteristics Mu, Sin,
and Rp as functions of plate current Lb.

Ef 6 3 VOLTS

kT 30 -2•3

120 __

0

PKATE VOLTAGE W vOtS

Figure 3-137. Typical Plate Characteristics of JAN-12AT7WA
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Figure 3-138. Typical Transfer Characteristics of JAN- lZAT7WA
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Figure 3-139. 8ypTal Plate and Grid Caaracteristics of JAN-12AT7WA
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Figure 3-140. Typical Sm, Mu, rp Behavior of JAN-12AT7WA
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SECTION 6

TUBE TYPE JAN- 5636

3.26 DESCRIPTION.

3.26. , The JAN-5636 1/ is an 8-lead, button-base, subminiature, dual-control pen-
tode having a design center transconductance of 3200 micromlos. The JAN-5636 Is
similar in plate characteristics to JAN-5784WA and JAN-5725/GAS6W.

3.26.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ................................. .. 3 V
Heater Current, Design Center ................ 150 mA
Cathode ........................... Coated Unipotential

3.26.3 MOUNTING. Not specified.

400 D)IA.
40 40

"4 5

40*3 i 6 400 I-

21 7 T3

40 1 8 40*

.- 2.35 .. K " G2_ _7 22

* LEADS

.017 +.002 DIA BASE SUB-o, .0oo , G, 8 )K .- .... ,.,TuRF
8 PIN WITH

Z LONG LEADSa * .0, +.002L _-• ? • W N S IO N S - .. .A• •• • ~ -.001

D WITHINDIAMETER
ALL DIMENSIONS IN INCHES .050 OR LESS OF

THE GLASS PRESS . .

# M.ASURE FROM BSE SEAT TO BULB TOP-LINE AS CDETERMINED Y RING GAGE OF .210 .001.
, LEAD DIAMETER TOtERANCE SHALL OoVERN UrrEt!l .0,0 FROM THE GLASS TO .250 FROM THE GLASS.

*, ALTERNATIVE LEAD LDGTH S•ALL •E .200 ! 01: 5 WHEN CU`T LEADS ARE REQUIRED 6Y P0%;,L'RE.MENT

CONTRACT OR TSS. CUT LEADS SHALL KE ESSENTALALY SQUARE CUT AND THE MAXIMUM DURR SHALL
SE .OD3 INCREASE OVER THE ACTUAL LEAD DIAMETER

Figure 3-141. Outline Drawing and Base Diagram of Tube Type JAN-5636

l/ T•e values and specification comments presented in this section are related to
MIL-E-1/168C dated 23 June 1955.

WADC TR 55-1 3-18:



3.26.4 RATINGE,, ABSOLUTE SYSTEM.

3.26.5 The absolute system ratings are as follows:
Heater VolL.ge ........................... 6. 3 1 . 3 V
Plate Voltage ............................... 165 Vdc

Reference MIL-E-1C Section
6.5. 1.1 Plate Voltage

First Control Grid Voltage, Maximum ............. 0 Vdc
First Control Grid Voltage, Minimum ........... -55 Vdc

'Screen Grid Voltage ........................... 155 Vdc
First Suppressor Grid Voltage .................. 30 Vdc
First Heater-Cathode Voltage .................. .. 200 v
Control Grid Series Resistance ................ 1. 1 Meg

"*Cathode Current, Maximum .................. 16.0 mAdc
Plate Dissipation ............................... 0. 55 W

'Screen Grid Dissipation ......................... 0. 45 W
Bulb Temperature .............................. +2200 C
Altitude Rating ................................ 60,000 ft

3.26.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.26.? Test conditioi and design center characteristics are as fellows:
Heater Voltage, Ef ............................... 6. ? V
Plate Voltage, Eb ........... .................. 100 Vdc
Screen Grid Voltage, Ec2 ....................... 100 Vdc
Suppressor Grid Voltage, Ec3 .................... 0 Vdc
Cathode Resistance, Rk ....................... 150 ohms
Heater Current, If ............................. 150 mA
Plate Current, lb .... ....................... 5.3 mAdc
Transconductance, Sm ...................... 3200 umhos

I-
E 3.26.8 ACCEPTANCE TEST LIMITS.
A
DS 3.26.9 Table 3-3 9summarizes certaiL salient measurements-data requlre* :ents set

forth by the specification for which acceptance test limits exist. This table is in no
wiee Intended M t-h-- -- t-_he_ nrnnerties for which measurement limits are pro-
vided. Specification MIL-E-1/168C dated 23 June 1955 should be referenced to
detern. ne further assurance of satisfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless etherwise indicated.

No test at this ruting exists in the specification.

• Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current. No specification assurance of life
exIsts under conditions of cathode current approaching the maximum.
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TABLE 3-39. ACCEPTANCE TEST LIMITS OF JAN-5636

MEASURE -

PROPERTY MEWNAT TRIM UNITS
CONDrrIofS -MIN MAX NM MAX_ .

Heater Current If 140 160 138 164 mA

Transconductance (1) Sm 2700 4000 --- --- umhos
Change in Sm
individuals A t --- --- --- 20

Plate Current (1) lb 3.7 6.9 --- --- mAdc

Plate Current (3) 1b Ec3 = -8.0 Vdc --- 100 --- --- uAdc

Screen Grid Current Ic2 2.8 5.4 --- --- mAdc

Capacitanre Cgl-p Ef - 0 --- 0.01b --- --- uUf
Cg3-p f - 0 --- 1.10 --- --- uut

(Shielded as specli "id)
Cgl-g3 EftO --- 0.15 --- --- uUf
Cgl-a11 Ef = 0 3. 5 4.5 --- --- uut
Cg3-all Ef a 0 3.5 4.5 --- --- uuf
Cp-aal Ef ,. 0 2.9 3.9 ---...- uuf

Control Grid Current Icl Rgl a 1.0 Meg 0 -0.3 0 -0.9 uAdc

Heater-Cathode Leakage
Ihk Ehk. +100 Vdc --- 5.0 --- 10.0 uAdc
Thk Ehk±' -100 Vdc --- -5.0 --- -10.0 uAdc

Insulation of Electrodes
R(gl-all) Egl-all1

-100 Vdc 100 --- 50 --- Meg
R(p-all) Hp-a l

-300 Vdc 100 t . 50 --- Meg

3.26.10 APPLICATION.

3.26.11 Figure 3-142 shows the permissible operating area for JAN-5636 as de-
fined by the ratings in MIL-E-1/168C dated 23 June 1955. A discussion of the per-
missible operating area for peiaodes mai he found in paragraph 3.2.2.

3.26.12 Table 3-40 lists general considerations for the appi irations of this tube type.
The numbers refer to the applicable paragraphs of this Manual.
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TABLE 3-40. APPLICATION PRECAUTIONS "OR .1AN-cAIA

Voltages Temperature

IBu~b and Environmental, 3.2.4
Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,

1.3.27, 1.3.51, 1.3.55, 3.2.14 Currer,
Heater-Cathode. 1.3.30
Plate: Cathode, 1.3.50, 3.2.6, 3.2.13

High. 3.2.12 Control Grid, 1.3.4, 1.3.9, 1.3.23,
Low. 3.2.3, 3.2.7 3.2.9

28 Volt, 3.2.21 Screen Griu, 3.2.3
AC Operation, 1.3.20, 3.2.18 Interelectrode Leakage, 1.3.14

Screen Grid: Gas, 1.3.9, 3.2.9
Supply, 3.2.8 Control Grid Emission, 1.3.18
Protection, 3.2.22 Cathode, Thermionic Instability

Control Grid Bias: 1.3.37
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 3.2.15 Dissipation
Fixed, 1.3.8, 2.1.3, 3.:,.15

Positive Grid Region, 3.2.19 Plate, 2.1, 3.2.4
Contact Potential. 1.3.4, 3.2.9, 3.2.21 Screen Grid, 2.1, .. 2.3, 3.2.8

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection, 3.2.20
Cathode, 1.3.33., 1.3.34, 1.3.35, 2.1.3 Electron Coupling Effects, 1.3.44

3.2.15 Microphonics, 1.3.56, 3.2.23

3.26.13 VARIABILITY OF CHARACTERISTICS.

3.26.14 The following charts show the amount of variation which may be expected
among individual tubes. The variability boundaries were determin d from the ac-
ceptance limits given on the specification.

3.26.15 Figure 3-143presents the limit behavior of static plate characteristics for
JAN-5636 as defined by MIL-E-1/168C dated 23 June 1955

3.26.16 Figure 3-144 pr.esents the limit behavior of transfer data for JAN-56.6 as
defined by MIL-E-1/168C dated 23 June 1955.

3.26.17 DESIGN CENTER CHARACTERISTICS.

3.26.18 These typical curves have been obtained fromn data published by the origim
RETMA registrant of this type.
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Figure 3-144. Limit Behavior of Transfer Data for Tube Type JAN-5636

3.8.19 Figure 3-145 presents the static plate characteristics of JAN-5636.

3.8.20 Figure 3-146 presents the typic.iz transfer data for JAN-5636.

3.8.21 Figure 3-147 presents the typical transconductance characteristics of JAN-
5636; grid No. I to plate.

3.8.22 Figure 3-148 presents the typical transconductance characteristics of JAN-
5636; grid No. 3 to plate.

3.8.23 Fiiirp .R-149 preents thc typical •,ozivc•,iurn characteristics, control grid
voltage of JAN-5636.

3.8.24 Figucre 3-150 presents the typical conversion characteristics, oscillator in-
jection voltage of JAN-5636.

3.8.25 Figure 3-151 presents the typical plate suppressor grid characteristics of
JAN-5636.
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SECTION 27

TUBE TYPE JAN-5639

3.27 DESCRIPTION.

3.27.1 The JAN-5639 1' is an 8-lead, button-basesubmnniaturepentode having a
transconductance in the range 7500 to 10,500 micromhos. This type has been used
successfully in video circuits.

3.27.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ............................ 6.3 V
Heater Current, Design Center ............. 0.450 A
Cathode .... ................. Coated Unipotential

3.27.3 MOUNT:NG. Not specified.

400
40-- M0IfAT

40* 3 6 400 KG

400~ 1I WIT0H H

3T

K;G

8 LEADS
+01 002 G 8 K 1G3 i BASE SUU-

.017 MINIATURE
0 PIN WITH

2- LONG LEADS* o

DIMENSIONS -I. . 017+.002
B__ DIMETER-.001

A -DA. im10- - MA,.-r DIAMETER
17 1.4.0 060 .00

ALL DIMENSIONS IN INCHES TINNED WITHIN
.50 OR LESS OF Aw
THE GLASS PRESS

*MEASURE FROM BASE SEAT TO BULB TOP-LINE AS DETERMINED BY RING GAGE OF 210 i o0

" LEAD DIAMETLR TOLERANCE SMALL GOVERN IqWEEN .050 FROM THE GLASS TO .250 FRO THE GLASS

"* ALTERNATIVE LEAD LENGTH SHALL ! f200 ± .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT ON TSS. CUT LEADS SHALL B ESSENTIALLY SQUARE CUT AND THE AktXIMUM BURR SHALL
B OD3 iNCREASE OVER THE ACTUAL LEAD DIAMETER

Figure 34152. Outline Drawing and Base Diagram of Tube Type JAN-5639

I/ The values and specification comments presented in this section are related to

MIL-E-1/169C dated 23 June 1955.
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3.27.4 RATINGS, ABSOLUTE SYS'i EM.

3.27.5 The absolute maximum ratings are as tollows:
Heater Voltage ................. 6.3 V t 0.3 V

Plate Voltage ....................... 161 Vdr

Reference MIL-E -IC Section 6.5.1.1 Plate Voltage

Screen Voltage ..................... 155 Vdc

Control Grid Voltage. Maximum ........... 0 Vdc

Control Grid Voltage, Minimum ......... -55 Vdc

Heater-Cathode Voltage ................. 200 v

Grid Series Resistance .. ............. 0.5 r],Aeg

** Cathode Current .................... 40 mAdc

Plate Dissipation ....... .............. 3.5 W

"Screen Dissipation . ..................... 1.0 W

Bulb Temperature .................... 2000 C
Altitude Rating .................... 60.000 ft

3.27.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.27.7 Test conditiins and design center uraracti-ristics are as follows:
Heater Voltage ....................... 6.3 V

Plate Voltage ...................... .... 150 Vd(-
Screen Grid Voltage ......... .......... 100 Vdc
Cathode Resistor .................... .. 100 ohms
Heater Current ..................... 450 mA

3.27.8 ACCEPTANCE TEST LIMITS.

3.27.9 Table 3-41 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/169C dated 23 June 1955 should be reftrenced t#. deitermine, ftrther as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.27.10 APPLICATION.

3.27.11 Figure 3-153 shows the permissible operating area for JAN-5639 as defined
by the ratings in MIL-E-l!169C dated 23 June 1955. A discussion oi the per-
missible operating area for pentodes may be found in paragraph 3.2.2.

No test at this rating exists in the specification.

t* Difficulty may oe encountered if this tube is operaed for long periods of time with

very small values of cathode current. No specification assurance of life exists
under conditions of cathode current approaching the maximum.
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3.27.12 Table 3-42 lists general considerations forthe applications of this tube

type. The numbers refer to the applicable paragraphs of this Manual.

3.27.13 SPECIAL OPERATING CONSIDERATIONS.

3.271.14 Although the specification for this tube type imposes an initial power out-
put requirement of 0.75 watt under test conditions with a 2-volt signal and Rp = 9000
ohms, no life test assurance is afforded.

rABLE 3-41. ACCEPTANCE TEST LIMITS OF JAN-5639

MEASURE- LIMITS

PROPERTY MINT T E Thfl UNITS
S.... ___ CONDITIOIB .M MAL ,.M MAX

Heater Current If 420 480 414 492 mA

Transconductance (1) Sm 7500 10500 --- --- umbos
Change in Sm
individuals At --- --- --- 20 %

Plate Resistance r .040 --- --- --- Meg

Plate Current (1) lb 14.0 28.0 --- --- mAd'

Screen Current Ic2 2.0 6.0 mAdc

Power Output Po Esig - 2 Vac 0.75 --- --- --- W
Rp 9000

Capacitance Cgip 405"dia.shield --- 0.13 -.- ... uut
Clin " " 8.0 . 0 ... -. uuf
Cout .. 7.0 o.0 --- --- uuf

El = 0

Grid Current Ic RgI a 1.0 Meg 0 -1.0 C -2.0 uAdc

Heater -Cathode
Leakage Ihk Ehk = +100 Vdc --- 15 --- 60 uAdc

Dhk Ehk - l100 Vdc --- -15 --. 60 uAdc

Insulation of
Electrodes R(g-ail) Eg-all -

-100 Vdc 100 --- 50 --- Meg
R(p-all) Ep-al- =

-300 Vdc 100 50 Meg
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TABLE 3-42. APPLICATION PRECUATIONS FOR JAN-5639

Voltages Temperature

HWater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

HI-ater-Cathode, 1.3.30 Current
PRatt:

Iligh. 3.2.12 Cathode, 1.3.50, 3.2.6, 3.2.13
LOw, 3.2.3, 3.2.7 Control Grid, 1.3.4, 1.3.9, 1.3.23
28 Volt, 3,2.21 3.2.9
AC Operation, 1.3.20, 3.2.18 Screen Grid, 3.2.3

Scretvu Grid: Interelectrode Leakage, 1.3.14
Supply, 3.2.8 Gas, 1.3.9, 3.2.9
1'rotection, 3.2.22 Control Grid Emission, 1.3.18

Control Grid Bias: Cathode, Thermionic Instability, 1.3.37
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Dissipation
Fixed. 1.3.8, 2.1.3, 3.2.15

Positive Grid Region, 3.2.19 Plate, 2.1, 3.2.4
Conta-t Potential, 1.3.4, 3.2.9, 3.2.21 Screen Grid, 2.1, 3.2.3, 3.2.8

Itesi stance Miscellaneous

Control (Grid Series, 1,3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection 3.2.20

Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Electron Coupling Effects, 1.3.44
3.2.15 Microphonics, 1.3.56, 3.2.23

3.27.15 VARIABILITY OF CHARACTERISTICS.

3.27.16 The following charts show the amount of variation which may be expected
among individual tulxs. The variability boundaries were determined from the
specified acceptance limits.

3.27.17 Figure 3-154 presents the limit behavior of static plate characteristics for
JAN-5639 as defined by MIL-E-1/169C dated 23 June 1955.

3.27.18 Figure 3-155 presents the liL..L behavior of plate transfer data for JAN-5639
as defined by MIL-E-1/169C dated 23 June- 1955.
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3.27.19 DESIGN CENTER CHARACTERISTICS.

3.27.20 These typical curves have been obtained from data published by the original
RETMA registrant of this type.

3.27.21 Figure 3-156 presents the static plate characteristic of JAN-5639.

3.27.22 Figure 3-157 presents the typical plate transfer ,.ata for JAN-5639.
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Figure 3-153. Typical Static Plate Characteristics of JAN-5639;
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SECTION 28

TUBE TYPE JAN-5641

3.28 DESCRIPTION.

3.28.1 The JAN-5641 1/ is an eight-pin, button-base, subminiature half--wave high-
vacuum rectifier suitable for operation wherethe averaXge d-c current per plate
does not exceed 50 milliaa-,peres.

3.28.2 ELECTRICAL. The electrica; characteristics are as folhows:
Heater Voltage ............................ 6.3 V
Heater Current .......................... 450 mA
Cathode ...................... Coated Unipotential

3.28.3 MOUNTING. Not specified.

'.. 4 0 'N ALiA

K 5

40 . 40'

NCC

-. 235 I

S LEADS
7..002 DIA. 00 BASE SUB-

"-" MINIATURE
S PIN WITH

2 LONG LEADS
N * 07+.002

-. -. 001
.WE. -- $, ! DIAMETER

"A MAX. 1 w.]O-r NAX'.x TINNED WITHIN
1.750 1 .50 1 .060 1 .400 50 OR LESS OF

ALL DU4MEN•ONS IN INCHES THE GLASS PRESS

# •M Ifl 4A BASM SEAT TO RIUS TOP-LIN AS DETERMINED my ENO GAGE OF .210 = .001.

* LEAD OIAMMr YOLSEt4CI CSHLL kOV r WM .0W0 P "H GLAS TO .230 FOM THE OLAS.
$' ALTENA3%YE LW 340fTW *SAI N .200 : .015 WIIEI CUT LEADS ARE EQOUIE1) INY MOCUREMENT

CONTRACT Oft TMS. CUT LEADS SHALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM IBU S4ALL
I& .003 iNC:RAUS OVER TN ACTUAL LEAD [4M flr .

Figure 3-158. Outline Drawing and Base Diagram of Tube Type JAN-5641

1/ The values and specification comments presented in this section are related to
MIL-E-1/170A dated 26 October 1954.
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3.2S.4 RATINGS, ABSOLUTE MAXIMUM.

3.28.5 The absolute maximum ratings are as follows:
Heater Voltage .................... 6.3 Vs- 0.3 V
Peak Inverse Plate Voltage .775 v
Steady State Peak Plate Current per 30ate .... i0 ma
Output Current, per plate .............. 50 mAdc
Transient Peak Plate Current ............... 1.1 a
Heater Cathode Voltage ................ 146 v
Bulb Temperature ..................... +220 C
Altitude Rating ...................... 60,0010 ft

3.28.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.28.7 The *est conditions and design center cwaracteristics are as follows:
Heater Voltage, Ef ..................... .6.3 V
Secondary Voltage to Plate, Epp ........... 275 Vac
Load Resistance (RL) ............... 5000 ohms
Load Capacitor (CL)...................... 16 uf
Heater Current ........................ 450 mA

3.28.8 ACCEPTANCE TEST LIMITS.

3.28.9 Table 3-43 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/170A dated 26 October 1954 should be referenced to determine further as-
of satisfactory operation in any specific application. Measurement conditions are the
same as stated under Test Conditions and Design Center Characteristics, unless
otherwise indicated.

I STABLE 3-43. ACCEPTANCE TEST LIMITS OF JAN-5641

MEASURE- Imrs
PROPERTY VENT INT LA)J LIFE TEU[ UNITS

CONDITIONS MN MALX MN MAX

Heater Current f 420 480 414 492 mA

Operation 1o 47 - - - 43 ---- mAdc

Edission Is Eb w 30 Vdc 100 -.-.- mAdc

Heater-Cathode
Leakage Ihk Ehk a +465Vdc --- 50 --- 100 uAdc

I Ehk -465 Vdc .- 50 -.- 100 uAdc

* A test of this proprrty at 250 ma exists.
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3.28.10 APPLICP.TION.

3.28.11 RATING CHARTS.

3.28.12 Rating Charts I, II and III represent areas of permissible operation within
which any application of the JAN-5641 must fall. Requirements of all charts must
be satisfied simultaneously in capacitor-innut filter applications.

3.28.13 RATING CHART I. Rating Chart I (Figure 3-159) is based on maximum
ratedpeak inverse voltage (epx) of 775 volts and maximum rated d-c output current
(Jo) of 50 milliamperes. Point C corresponds to the simultaneous occurrence of
these two ratings and also corresponds to the life test conditions using capacitor-
input filter.

3.28.14 RATING CHART I. Rating Chart II (Figure 3-160), for capacitor input fil-
ter applications, is based on maximum rated d-c output current (Jo) and maximum
rated steady-state peak plate current (Ib) of 300 milliamperes. Rectification effi-
ciency must not exceed 0.65 under conditions of maximum rated d-c output current.
Rectification efficiency is equivalent to

Eo
1.4 Ep Ijp-p

where Eo equals the d-c output voltage at filter input in volts and Epp/p equals rms
supply voltage per plate in volts. (Rs = 240 ohms per plate.)

3.28.15 RATING CHART III. Rating Chart I]] (Figure 3-161), for capacitor input fil-
ter applications, is based on maximum rated surge current (I surge) of 1.1 amperes
per plate. Minimum permissible series resistance (Rs) is appr3ximately 240 ohms
per plate under conditions of maximum permissible supply voltage.

3.28.16 OTHER CONSIDERATIONS.

3.28.17 HEATER VOLTAGE. Heater voltage considerations are discussed in para-
graph 3.3.9.

3.28.18 ALTITUDE. Paragraph 3.3.7 contains a discussion of high altitude consid-
erations.

3.28.19 TYPICAL CHARACTERISTICS.

3.28.20 Figure 3-162 presents the static plate characteristic of JAN-5641, repro-
duced from data published by the original F,.TMA rpgistrant of the type. The
v a r i at i o n w h i c h may be exhibited among individual tubes cannot be inferred

from the specification which provides a minimum limit only on emission.
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If Series Inductance is Present In the Plte Supply, Rs may be Less
than shown Provided i Surge does not exceed I. 1 Amperes.
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Figure 3-WI1. Rating Chart UT - JAN-564i, for Capacitor Input Filter
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SECTION 29

TUBE TYPE .TAN-5647

3.29 DESCRIPTION.

3.29.1 The JAN-5647 I/ is a four lead, button base, subminiature, diode.

3.29.2 ELECTRICAL, The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current, Design Center ............ 150 mA

* Cathode .................. Coated Urupotential

3.29.3 MOUNTING. Not specified.

.215.

\* PiN Hu""R LEMENT

' 1 7Q PLATE (BLUE LEAD)

SMA 7 HEATED

3 "EATER

4"60
4 CATHODE fYELIOW LEAD)

ALL LEADS
016 i 002 DIA

'MEASU•E FROM " S EAT TO WULS.TO* LINE A.S D MEMINEO By G EwO ' CbF 160 I D

ALL DIM•ENS••S IN iNCHES

Figure 3-163. Outline Drawing and Base Diagram of Tube Type JAN-5647

3,29.4 RATINGS, ABSOLUTE SYSTEM.

3.29.5 The absolute system ratings are as follows:
Heater Voltage ..................... 6.3 -j 0.3 V
Peak Inverse Plate Voltage ................ 460 v
Heater-Cathode Voltage ................... 360 v
Steady State Peak Plate Current . . ....... 60 ma
Output Current .................... 10 mAdc
Transient Peak Plate Current ............ 350 jna
Bulb Temperature ..................... 220 C
Altit, -,e Rating .................... 60,000 ft

" Difficulty may be encountered if this tube is operated for long periods of time

with very small values of cathode current.

1/ The values and specification comments presented in this section are related to

MIL-E-1/204B dated 23 June 1955.
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3.2ý9.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS,

3.29.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ..................... 6.3 V
Plate Supply Voltage, Epp ................ 165 Vac
Load Resistance (Unity Power Factor), RL. 15.000 ohms
Load Capacitance, CL ...................... 8 uf
Heater Current, If .................... 150 mA

3.29.8 ACCEPTANCE TEST LIMITS.

3.29.9 Table 3-44 summarizes salient requirements set forth by the speci-
lication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/204B dated 23 June 1955 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

Note: n a half wave circuit, adjust Zp so that a bogie tube gives lo - 10 niAd.. A
bogie tube ha8 a drop of Etd = 6.0 Vdc at Is = 45 mAdc.

3.29.10 APPLICA. N.

3.29.11 SIGNAL RECTIFIER SERVICE: In the application of JAN-5647 in signal
rectifier service, Fig, 3-164 relales boundaries of peri~ssible operation and the
questionable area of operation, to the plate characteristics.

3,29,12 Permissible steady state peaac plate current is limited to 60 milliamperes
to define boundary (1), and dc output current is limited to 10 milliamperes to de-
fine boundary (2). Area (3) is defined ams questionable from the standpoint of un-
iformity ard 3tability of plate current in low-level signal rectifier applications.
Reference should be made to Section 1.3.4 for a review of the behavior of initial
electron velocity and contact potential in tubes in general, where control grid cur-
rents discussed are equivalent to plate currents in signal O'ode application.
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TABLE 3-44. ACCEPTANCE TEST LIMITS OF JAN-5647

PROPERTY MEASUREMENT LIMITS
CONDITIONS INITIAL LIFE TEST

_MIN MAX MIN MAX

Heater Current If 140 160 138 164 mA

Plate Current ib Ebb = 0; Rp = 40,000 5 25 --- -- &A&dc

Operation lo See Note Below 9. 3 --- 8.5 --- mAidc

Change in Operation
Current from in-, t0 --- 15 %
Jieal

SEmission Is Eb = 6. 0 Vdc 25 .... mAde

Capacitance
(01. 220 In Cpk Ef - 0 1.70 3.30 ... .... uuf
diameter shield!) Ckh Ef = 0 4.3 5. 7 ... ... uul

C4h Ef = 0 1.0 2.6 ... .. uuf

Heater-Cathode
Leakage Ihk Ehk 3160 Vdc --- 20 80 uAdc

lhk Ehk - 360 Vdc ... -20 -60 uAdc

Insulation of
Electrodes R(p-all) Ep-all = -300 Vdc 20 10 --- Meg
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Area ofOpraio

Spresent areas of. permissible operation within which any application of the JAN-
5647/ must fall. Requirements of all charts miist be satisfied simultaneously in
capacitor-input filter applications.

3.29.14 RATINGCHARTI is based on maximum rated peak inverse voltage (epx) of
460 volts and maximum rated dc output current (To) of 10 milliamperes. Point C

corresponds to the simultaneous occurence of these two ratings permissible under
capacitor- or choke-input filAer conditions.

3.29.15 RATING CHART 11 for capacitor Input filter applications is based on
maximum rated dc output current (io) and maximum rated steady state peak plate

current (ib) of 60 milliamperes. Rectification efficiency must not exceed 0.68 under
conditions of maximum rated dc output current.

3.29.16 RATING CHART III for capacitor input filter is based on maximum rated

surge current (I surge) of 350 milliamperes. Minimum permissible series resistance
(Rs) is approximately 545 ohms wuler conditions of maximum permissible supply
voltage.
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3.29.17 OTHER CONSIDERATIONS.

3.29.18 HEATER VOLTAGE: See paragraph 3.4.8.

3.29.19 LOW ELECTRODE CURRENT: See paragraph 3.4.7.

.\,\\PERMISSIBLE ARA,

0 \\\,.'. Ur OPERATION \•\

z

I "

U

100

Se) 100 10 200

AC PLATE SUPPLY VOILTAGIE IN VOL.TS

Figure 3-167. Rating Chart III for Tube Type JAN-5647

II

3.29.20 Values of Rs are Based on Maximum Rated Surge Current (i surg of 350 [,
mA. If series inductance is present in the Plate supply, Rs may be less th-,.,,hown
provided t surge does not exceed 350 mA.
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3.29.21 TYPICAL CHARACTERISTICS OF JAN-5617.

3.29.22 The chart below presents the Static Plate Characterist.c of JAN-5 547, re-
produced from data published by the original RETMA registrant of the type. The
variation which must be expected among ind..,idual tubes cannot be inferred from
the specification which provides a minimum limit only on emission.

60 I p

Ef 6.3 VOLTS /

I I,

soI
9ii

a/ 1 /1 /

/'

"4 it . _

/
/.

/

10 0-

0 L

0 2 3 5 6 7

PLATE VOLTAGE IN VOLTS

350
)Wn Figure 3-168. Typictal Piate Characteristics of JAN-5SA7
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SECTION 30

TUBE TYPE JAN-5654/CAK5W

3.30 DESCRIPTION.

3.30.1 The JAN-5654/GAK5W I/ is a 7 pin miniature, sharp-cutoff pentode having
a design center transconciuctance of 5000 micromhos.

3.30.2 ELECTRICAL. The electrical charactoristics are as follows:
Heater Voltage ........................ 6.3V
Heater, Current, Design Center. ............ 175 mA

Cathode .................. Coated Unipotential

3.30.3 MOUNTING. Not specified.

,.l IM H- .u- ;g

•'~ Pi 75 Itmxq

•.•- L I~k~N lN INIcH

.77MIAIANRE7 .PINBSTTON' ...SET7.,

T-S 79

6 ME ASU4E FR" BASE SEAT TO Lull TOP LINE AS DETERMINWD NYRING. tIAGE OF 10

RE.ERS TO JE'EC PUaLbuATION js-em-i,,jArUARYl949
P PIN MINIATURE * k',P EMS TO JETEC PWALICATION Jo-CS-'. FISNIJARY 649

6-I
5 .I ALL DIMENSIOMS IN INCHES

Figure 3-169. Outline Drawing and Base Diagiam of 'rube Type JAN- 5654/8AK5W

3.30.4 RATINGS, ABSOLUTE SYSTEM.

3.30.5 The absolute system ratings are as follows:
Heater Voltage 6.3 V +_ 0.3V

Plate Voltage 200 Vdc

Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
Control Grid Voltage, Maximum 0 Vdc

Control Grid Voltage, Minimum -50 Vdc

Screen Grid Voltage 155 Vdc

Heater-Cathode Voltage 135 v

I / The values and specification comments presented in this section are related to

MIL-E-1/4A dated 5 December 1955.
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* Cathode Curreut, Maximum. ............ 20 mAdc

Plate Dissipatin. ..................... 1.65 W
* Screen Grid Dissipation ............... 0.55 W

Bulb Temperature .................... 1650C
" Altitude Rating ......................... 60,000 ft

Control Grid Series Resistor .............. 0.1 meg
* Control Grid Current .................... 1.0 mAdc

3.30.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.30.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ..................... 6.3 V
Plate Voltage, Eb ..................... 120 Vdc
Control Grid Voltage, Eel ............... -2 Vd-
Heater Cathode Voltage, Ehk .............. 0 Vdc
Screen Grid Voltage, Ec2 ............... 120 Vdc
Plate Current, Ib .................. 7.5 mAdc
Screen Grid Current, i2 ................ 2.5 mAde
Interelectrode Capacitance (Shield No. 316)

C in ................. 4.0 uuf
C out ............... 2.85 uuf

3.30.8 ACCEPTANCE TEST LIMITS.

3.30.9 Table 3-45summarizes certain salient requirements set forth by the speci-
ficiation for which acceptance test limits exist, This table is in no wise intended to
include all the properties for which measurement limits are provided. Specifi-
cation MIL-E-1/4A dated 5 December 1955 should be referenced to determine fur-
ther assurance of satisfactory operation in any specific application. Measurement
conditions are the same as stated under Test Conditions and Design Center Char-
acteristics, unless otherwise indicated.

" No test at this rating exists in the spec-fication.
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TABLE 3.45. ACCEPTANCE TEST LIMITS OF JAN-5654/6AK5W

MEASUREMENT LIMITS UNITS

PROPERTY CONDITIONS INITIAL LIFE TEST
MIN MAX MI MAX

Heater Current if 160 190 160 190 mA

Transconduct-
ance (1) Sm 3800 6200 --- umhoa

Transconduct-
ance (1)
Change in
individuals I iSm --- --- --- 20

t
Average
change Ag 1 m-- -- -- 1

Transconduct-
ance (2) EfSm --- --- --- 15

Plate Current (1) ib 5. 0 11.0 -- .--- mAde

Plate Current (2) Jb Eel = -10 Vdc --- 200 .- .--- uAdc

Plate Current (3) lb Ec = -5. 5Vde 5.0 --- --- --- uAdc

Screen Grid
Current Ic2 0. 8 4.0 --- mAde

Capacitance Cglp Ef = 0 --- .020 -.-. - uf

(Shield #316) Cin Ef = 0 3.40 4.6 ... ... uuf
Cout Ef = 0 2.45 3.25 --- uuf

Grid Current Icl Rgl = 0.5 Meg 0 -0.1 0 -0.1 uAdc

Grid Emission Ise Ef 7. 5 V; 0 -0. 5 --- --- uAdc
Eel =-45 V;
Rgl= 0. 1 Meg

Heater- Cathode
Leakage Ihk Ehk= +100Vdc --- 10 --- 10 uAdc

Ilhk Ehk= -100Vdc -- .-10 --- -10 uAdc

Insulation of
Electrodes Rg-all E =100Vdc;gl Neg 100 --- 50 --- Meg

Rp-all E =-300 Vdc; p Neg 100 --- 50 --- Meg
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* 3.30.10 APPLICATION.

3.30.11 Figure 3-170 a and b below shows the permissible operating areas for
JAN. 5654/6AKSWas defined by the ratings in MIL-E-1/4A dated 5 December 1955.
A discussion of the permissible operating area for pentodes may be found in para-
graphs 3.2.2 through 3.2.7

', -- , V%- § .1,: - -•

t44v

ttv•---\-t"ttŽit- - a •a - t •

50 'Y1

PtATI VCMNTAGE IN VOLTS

Figure 3-170. Typical Plate Characteristics of JAN-5654/6AK5W; Porilissible
Area of Operation
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Figure. 3-171. Plate Dissipation and Bulb Temperature in the Operating
Area for E'.ectron Tube Type. JAN-5654/6AK5W
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3.30.12 TaLble 3-46 lists general considerations for the applications of this type.
The numbers refer to the applicable section or paragrapbh of this Manual.

TABLF 3-46. APPLICATION PRECAUTIONS FOR JAN-5654/6AK5W

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Cathode, 1.3.50, 3.2.6, 3.2.13
1.3.37, 1.3.51, 1.3.55, 3.2.14 Control Grid, 1.3.4, 1.3.9, 1.3.23,

Heater-Cathode, 1.3.30 3.2.9
Plate: Screen Grid, 3.2.3

Low, 3.2.3 3.2.7 Interelectrode Leakage, 1.3.14
28 Volt, 3.2.21 Gas, 1.3.9, 3.2.9
8 VOlrt, n 32.21 Control Grid Emission, 1.3.18

AC Operation, 1.3.20, 3.2.18 CosCret nMlitutr
Screen Grid: Cross Currents in Multstructure

Supply, 3.2.8 Tubes, 1.3.28

Protection, 3.2.22 Cathode, Thermionic Instability, 1.3.37

Control Grid Bias:
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Dissipation
Cathode, 2.1.3, 3.2.15

PoL,,tive Grid Region, 3.2.19
Cont;ac( Potontial. 1.3.4. 3.2.9. 3.2.21 Plate, 2.1, 3.2.4

Screen Grid, 2.1, 3.2.3, 3.2.8
Resistance

Control Grid Series, 1.3.9, 1.3.19, Miscellaneous
1.3.22, 1.3.23, 3.2.16

Screen Grid Series, 3.2.3, j.2.17
Cathode Interface, 1.3.50, 3.1.9 Shielding, 3.2.4
Cathode, 1.,,.33, 1.3,34, 1.3.15,Ca e, 1.2..1. , 1Intermittent Operation, 3.2.13

2.1.3, 3.2.15 Triode Connection, 3.2.20

Temperature Electron Coupling Effects, 1.3.44

Bulb and Environmental, 3.2.4 Microphonics, 1.3.56, 3.2.23

3.30.13 VARIABIL1Ti( OF CHARACTERISTICS.

3.30.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

3.30.15 Figure 3-172 presents the limit behavior of static plate character-
istics for JAN-5654/6AK5W as defined by MIL-E-1/4A dated 5 December 1955.

3.30.16 Figure 3-173 presents the limit behavior of transfer data for JAN-5654/
6AK5W as defined by the specification.
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SYPICAL RMET CHARACTERRISTIC}/
SCREEN VOLTS '20 PLATE VOLTS 120 _;
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Figuire 3-173. Typical Control Grid Voltage limit Characteristics of Tube
Type JAN-5654/6AKSW
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3.30.17 DESIGN CENTER CHARACTERISTICS.

3.30.18 The typical curve portrayed as Figure 3-174 has been obtained from cur-
rent data being published by the original RETMA registrant of this type.
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Figure 3-174. Typical Plate Characteristics of JAN-5654,6AK5W
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SECTION 31

TUBE TYPE JAN-5670

3.31 DESCRIPTION.

3.31.1 The JAN-5670 1/ is a 9 pin miniature, medium-r,,x (35), twin triode having
a coated unipotential cathode and separate cathode connections.

3.31.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ............................. 6.3 V
Heater Current, Design Center ............. 350 mA

3.31.3 MOUNTING. Not specified.

AM . - -~[: -N. V

.4.

4ý4

3.31. RAINS ABOLT SYSTEM
HetrVotg .j 4. ... . .V± 6

Reeec iI-1 Secio 6... Plat Voltage

/ *

He te -C to e otg .. . . . . . . . . 10

Control- GCr.

"Contrl. Gri Seie Resistance/Grid ....... 0.5 m.

VI t G r . u r n ... I . 3. ImIdc

l~ l+ " III, -i. A

- A,'!'.,ol I• 1111 " Hf lk 11. 1 .lF IF H (Al'P.'• I

Figure 3-176. Outline Drawing and Base Diagram of Tube Type JAN-56t0

3.31.4 RATINGS, ABSOLUTE SYSTEM.

3.31.5 The absolute system ratings are as follows:
Heater Voltage........................ 6.3V ±• .6V
Plate ½oltage........................... 330 Vdc

Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
Heater-CathodeVoltage1 2.................100 V
Control Grid Voltage Maximum................ 0 V
Control Grid Voltage, Minumum.............. 55 Vdc
Control Grid Series Resistance/Grid......... 0.5 meg

*Control Grid Current.................... 3.0 mAdc

• No test at this rating exists in the specification.

1 ; The values. and s•pecification comments oresented in this section are related to
MIL-E-1,'5A dated 5 Deceiih, ,- 1955.
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Cathode Current, Maximum (per cathode) ... 18 mAdc
Plate Dissipation (per plate) ................ 1.35 W
Bulb Temperature ........................ 1650 C
Altitude Rating ......................... 60.000 ft

3.31.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.31.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................... 6.3 V
,eater Cathode Voltage, Elik .................. 0 V
Plate Voltage, El. ..................... 150 Vdc
Cathode Resistance, Rk (per cathode) ...... .240 ohms

3.31.8 ACCEPTANCE TEST LIMITS.

3.31.9 The following table summarizes certain salient requirements set forth by the
specification for which acceptance test limits exist. This table is in no wise in-
tended to include all the properties for which measurement limits are provided.
Specification MIL-E-I/5A dated 5 December 1955 should lb referenced to deter-
mine further assurance of satisfactory operatioi, in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Canter Characteristics, unler o ,therwise indicated.

Difficulty may be encountered if this tube is operated for long periods of time with

ýery small values of cathode current. No specification assurance of life exists un-
der conditions of cathode current approaching the maximum.
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TABLE 3-47. ACCEPT,&NCE TEST LIMITS OF JAN-5670

MEASUREMENT LIMITS
PROPE1. rY CONDITIONS INITIAL LIFE TEST UNITS,

MIN I MAX MIN MAX

Heater, Current U 330 370 330 370 mA

T rfnscondu ctance I

(1) Sm 4500 6500, . -. . umhos

Transconductance
(2) Sm --- 15 15

A Ef

,Change in Trans-
,conductance (1) of .. ... 20

inzdividuals A Sm

Transcondu ctance
average change ... .... ... 15

Avg A Sm
dI.t

Amplification Mu
Factor 2M 42 144.

Plate Current (1) lb 5.9 10.5 .rAdc

Plate Current (1) lb
difference between --- 1.8 . .. ... rr-mAdc
sect ions

Plate Current (2) Ib Ec -10 Vdc; 45 . . uAdc
Rp- 0.25 Meg

Plate Currient (3) Ib Ec = -4 Vdc 5 -.-.- - - .- - uadc

Capacitance Cgp Ef= 0 0.8 1.4 ... ... uuf
(without shield) CIn Ef = 0 1.7 2.7 ... .... uuf

Cout Ef =0 0.7 1.3 ... .... uuf
Cpp Ef =0 --- 0.10 -. .--. uuf

Grid Current Ic Rg= 0.5 Meg 0 -0.3 0 -0.3 uAdc
Max. I

Grid Emission Isic Ef = 7.5 0 -0.5 --- -. . uAdc
Ec = -10 Vdc

Heatvr-Cathode
Leakage Ihk Ehk # +100 Vdc --- 7 --- 7 uAdc

lhk Ehk= - 100 Vdc ... j -7 uAdc

Insulat ionh of Electrodes

f ElecrodesR~g-a.!.), Eg-at-- -10Vdc 100 ... 50 I ... Meg
_R(p-a_), Ep-__l_=_-300Vdcj 0,01 50 . ., Meg]
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3.31.10 APPLICATION.

3.31.11 The chart below shows the permissible operating area for JAN-5670 as de-
fined by the ratings in MIL-E-1/5A dated 5 December 1955. A discussion of the
permissible operating area for pentodes may be found in paragraphs 3.2.2 through
3.2a..

1I 63 VOrTS

S:• ,•. At~tx tttJ•• e, - --. " "* -" "- "- -

CATHOD CMTAEI VI

WADI TC WIUR -22-

0 L0

CPL~r ATE VOLTAGE IN VOLTS

Figure 3-177, Typical Plate Characteristics, of JAN-5670; Permissible
Area of Op~erat ion

3.31.12 The following table lists general cons We rat'sons for the applicationis of this
type, The numibers refer to the a.pplicable section or paragraph of this Mantual.
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TABLE 3-48. APPLICATION PRECAUTIONS OF JAN-5670

Vol tages Temperature

Heater, 1.3.8, 1.3.17.1.3.22,1.3.27
1.3.37, 1.3.51, 1.3.55, 3.2.14 Bulb and Environmental, 3.1.5

Heater-C;.thode, 1.3.30
Plate:

High, 3.1.8 Resistance
Low, 3.1.15
AC Operation, 1.3.20, 3.1.10
28 Volt, 3.1.!5 Control Grid Series, 1.3.9, 1.3.19,

Control Grid Bias: 1.3.22, 1.3.23, 3.1.13
Low, 1.3.4, !.3.9, 3.1.3 Cathode Interface, 1.3.50, 3.1.9
Cathode, 2.1.3, 3.1.12 Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3
Fixed, 1.3.8, 2.1.3, 3.1.4 3.1.12

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Dissipation

Current

Control Grid, 1.3.4, 1.3.9, 1.3.23, Plate, 2.1, 3.1.5
3.1.3

Plate, Low, 1.3.50, 3.1.4, 3.1.9 Miscellaneous
Interelectrode Leakage. 1.3.14
Gas, 1.3.9, 3.1.3
Control Grid Emission, 1.3.18 Pulse Operation, 3.1.14
Cross Currents in Multistructure Shielding, 3.1.5

Tubes, 1.3.28 Intermittent Operation, 3.1.9
Cathode, Thermionic Instability, Electron Coupling Effects, 1.3.44

1.3.37 Microphonics, 1.3.56, 3.1.16

3.31.13 VARIABILITY OF CHARACTERISTICS.

3.31.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

3.31.15 The following chart presents the limit behavior of static plate characterictics
for JAN-5670 as defined by MIL-E-1/5A dated 5 December 1955.
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3.31.17 DESIGN CENTER CHARACTERISTICS.

3.31.18 These typical curves have been obtained from.current data being published
by the original RETMA registrant of this type.

3.31.19 Figures 3-.180, 3-181, 3-182 present the Characteristics of JAN-5670 inthe negative and positive grid region as well as the behavior of Sin, Mu, and rp as
functions of Plate Current.
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Figure 3-180. Typical Plate Characteristics of JAN-5670
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Figure 3-181. Typical Transfer Characteristics of JAN-5670
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SECTION 32

TUBE TYPE JAN-5672

3.32 DESCRIPTION

3.32.1 The JAN-5672 i/isa 5-lead, pinch-press, filamentary, subminiature, power-
amplifier pentode, havi-ng a transconductance in range, 475 to 825 micromhos.

3.32.2 ELECTRICAL.. The electrical characteristics are as follows:
Heater Voltage ..................... 1.25 Vdc
Cathode ..................... Coated Filament

3.32.3 MOUNTING. Not specified,
- -= - C - e LEAD CONNECTIONS

I I

anl Co Intl 00 ,~ o r I I

'L I ASE PIE~ON INC'H PES
"a. w' N•IF.ON

A MA4-w

514t PLIST PIASEPRSPINCHS OLYPRESSIN

- DIESIN b-_t~*±t% _wr9 41 MAYX1

ALL DIMENSIONS IN INCHES

# MEASURE FROM BASE SEAT TO MIS TOP-LINE AS DETERMINED BY RING GAGE OF .210 :! 001.

"LEAD DOAMTN TC.ERANCE WALL GOVERN EIWTER .050 FROM THE GLASS TO .250 FROM THE GLASS.

*ALTERNATIVE LEAD LE4GTH MHALL SE .200 ±t .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT OR TSS CUT LEADS SHALL SO ESSENTIALLY SQUARE CUT AND THE MAXIMUM IURR SHALL
BE .003 INCREASE OVER THE ACTUAL LEAD DIAMETER.

Got WHEN SPEIFIED ON THE 75.5

APPLIES TO PINCH PRESS TYPIES ONLY (02 MIN)

GROUND LEAD OVERLAPPED BY SHIELD BY A MINIMUM OF .04

- SHIELD TO GROUND WIRE MAY SE FROM EIHER SIDE OF THE MAJOR DIMENSION ALTERNATIVE
CONSTRUCTION: UNUSED ORt EXTRA RANDOM LEAD IN PRESS Olt SUTTON MAY BE FOLDED SACK AND
WRA"PED AROUND BULB TO MAKE CONTACT WITH SHIELD.

Figure 3-183. Outline Drawing and Base Diagram of Tube Type JAN-5672

1/ The values and specification cozixuients presented in this Section are related to
MIL-E-1/280 dated 9 July 1953.
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3.32.4 RATINGS, ABSOLUTE SYSTEM.

3.32.5 The absolute system ratings are as follows:
N Heater Voltage .................. 1.25 Vdc ± 20'

Plate Voltage ........................ 100 Vdc
Reference MIL-E-IC Section 6.5.1.1 Plate Voltage

* Screen Grid Voltage .................. 100 Vdc
Cathode Current, Maximum .............. 5.5 mAde

* Altitude Rtating ..................... 10,000 ft

3.32.6 TEST CONDITIONS.

3.32.7 Test conditions are as follows:
Heater Voltage, Ef ................... 1.25 Vdc
Plate Voltage, Eb ................... 67.5 Vdc
Control Grid Voltage, Ecl. -...............6.5 Vdc
Screen Grid Voltage, Ec2 ............... 67.5 Vdc

3.32.9 Table 3-49 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
includte all the properties for which measurement limits are provided. Specification
MII.-E -1/280 dated 9 July 1953 should be u ufeitered to deterrzine further assurance
of satisfactory operation in any specific application. Measurement conditions are the
same as stated under Test Conditions unless otherwise indicated.

3.32.10 APPLICATION.

3.32.11 Figure 3-184 shows the permissible operating area for JAN-5672 auq defined
by the ratings in MIL-E-1/280 dated 9 July 1953. A discussion of the permissible
operating area for pentodes may be found in paragraph 3.2.2.

3.32.12 Table 3-50 lists general considerations for the applications of this type.
The numbers refer to the applicable paragraphs of this Manual.

3.32.13 SrIECIAL OPERATING CONSIDERATIONS.

3.32.14 Specification for this type provides some degree of awsurance initially and
on life, of satisfactory performance in low-power applications, through a power
output requirement of 50 milliwatts initial and 35 milliwatts life test end point,
under test condition voltages with 4.55 volts of grid signal, and Rp = 20,000 ohms.

# Concerning this rating, MIL-E-1/280 for JAN-5672 states, "Do not use series
filament circuits."

* No test at this rating exists in the specification.
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TABLE 3-49. ACCEPTANCE TEST LIMTS OF JAN-567"

MZASURX- LWMIT

PROPERTY MINT f l LM TlIf UNITS
COI MMONS M241 MAX _I_ MAX

Heater Current If 44 56 mA

Transconductance (1) Sm 475 825 umas

Plate Current (1) 1b 2.1 4.1 --- --- madc

Screezi Grid Current Ic2 0.5 1.4 - - mAde

Power Output Po Esig -. 4.55 Vac 50 35 --- mW
Rp - 20,000

Control Grid
Current Icl 0 -0.8 -1.5 uAdc

insulation of Electrodes
,I,61-aLl) Egl-all- -100 Vdc 100 ---. .. . Meg
R(p-all) Ep-all - -100 Vdc 100 ... ... ... Meg

3.32.15 Specification for this type cautions against its use in series filament cir-

cuits.

3.32.16 VARIABILITY OF CHARACTERISTICS.

3.32.17 The following charts define the extent of variation which may be exhibited
between individual tubes. The boundaries of this variability were determined from
the acceptance limits given on the specification.

3.32.18 Figure 3-185presents the limit behavior of static plate characteristics for
JAN-5672 as defined by MIL-E-1/280 dated 9 July 1953.

3.32.19 Figure 3-186 presents the limit behavior of plate transfer data for JAN-

5672 as defined by MIL-E-1/280 dated 9 July 1953.

3.32.20 DESIGN CENTER CHARACTERISTICS.

3.32.21 These typical curves have been obtained from data published by the orlv, -

na! RETMA registrant of this type.

3.32.22 Figurp 3-187 presents the static plate characteri-stics of JAN45672.

3.32.23 Figure 3-188 presents the typical plate transfer data for JAN-5672.
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TABLE 3-50. APPLICATION PRECUATIONS FOR JAN-5672

Voltages Temperature

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27 Bub and Envirnmental, 3.2.4

1.3.37, 1.3.51, 1.3.55, 3.2.14 Current
Plate: Control Grid, 1.3.4, 1.3.9, 1.3.23,

High, 3.2.12 3.2.9
Low, 3.2.2, 3.2.7 Screen Grid, 3.2.3
28 Volt, 3.2.21 Interelectrode Leakage, 1.3.14
AC Operation, 1.3.20, 3.2.18 Gas, 1.3.9, 3.2.9

Screen Grid: Control Grid Emission, 1.3.18
Supply, 3.2,8Protection, 3.2.22 Cathode, Thermionic Instability, 1.3.37

Control Grid Bias: Dissipation
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Plate, 2.1, 3.2.4
Cathode, 2.1.3, 3.2.15Cathde, .1., 3..15Screen Grid, 2.1, 3.2.3

Pobtitve Grid Region, 3.2.19
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Miscellaneous

Resistance Pulse Operation, 3.2.19
Shielding, 3.2.4
Intermittent Operation, 3.2.13

Control Grid Series, 1.3.9, 1.3.19, Triode Connection, 3.2.20
1.3.22, 1.3.23, 3.2.16TroeCnctn,3201.3.22Gr 1.3.3, 3.2.18 3Electron Coupling Effects, 1.3.44

Screen Grid Series, 3.2.3, 3.2.17 Microphonics, 1.3.56, 3.2.23
Cathode, 2.1.3, 3.2.15
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Figure 3-188. Typical JAN-5672 Characteristics; Sm, lp. lb and 1(c2
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SECTION 33

TUZE TYPE JAN-5686

3.33 DESCRIPTION

3.33.1 The JAN-568C 1/ is a 9-pin miniature, K-F beam power pentode having a
transconchdctance in the rang,, 2600 to 4000 micromhos.

3.33.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ....................... 6.3 V
Cathode ..................... Coated Unipotential

3.33.3 MOUNTING, Not specified.

K 'i MAX.Q6, LEAD CONNECTIONS

36 "t--'• 36*

t 1 90"3Ya°• •9 PINS

] I• _ __.. . ... i... - =

6 7 ALL OIM'NS•ONS IN INCHES

6-3'
* RtFERS TO JUTEC PURICATION 45-02-1,JANUARY 1949

WSI• TO ITrE• PUUNJCATIONI 40.03-1,
IPURUARY 1949

Figure 3-189. Outline Drawing and Base Diagram of Tube Type JAN-5686

-1/ The v'alues and specification comments presented in this section are related to
MIL,-E-1/71 dated 20 May 19,53.
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3.33.4 RATINGS, ABSOLUTE SYSTEM.

3.33.5 The absolute system ratings are as follows:
Heater Voltage ................... 6.3 V t 10%

* Plate Voltage ........................ 275 Vdc
Reference MIL-E-IC S~ction 6.5.1.1 Plate Voltage

* Control Grid Voltage, Maximum ..........- 165 Vdc
* Screen Grid Voltage .................. 275 Vdc

Heater-Cathode Voltage ................. 100 V
** Plate Current, Maximum .............. 44 mAdc

Control Grid Ct:rent, Maximum ....... 3.3 mAdc
* Plate Dissipation ....................... 8.25 W
* Screen Grid Dissipation ................. 3.3 W
* Power Input (Plate) .................... 11.0 W

3.33.6 TEST CONDITIONS.

3.33.7 Test conditions are as follows:
Heater Voltage, Ef ...................... 6.3 V
Plate Voltage, Eb .................. 250 Vdc
Control Grid Voltage, Eel .............. -12.5 Vdc
Screen Grid Voltage, Ec2 ............... 250 Vdc

3.33.8 ACCEPTANCE TEST LIMITS.

3.33.9 Table 3-51 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E -1/171 dated 20 May 1953 should be referenced to determine further assurance
of satisfactory operation in any specific application. Measurement conditions are
the same as stated under Test Conditions unless otherwise indicated.

3.33.10 APPLICATION.

3.33.11 Figure 3-190 shows the permissible operating area for JAN-5686 as defined
by the ratings in MIL-E-1/171 dated 20 May 1953. A discussion of the permissible
operating area for pentodes may be found in paragraph 3.2.2.

3.33.12 Table 3-52 lists general considerations for the applications of this type.
The numbers refer to the applicable paragraphs of this Manual.

* No test at this rating exists in the specification.

** Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current.
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TABLE 3-51. ACCEPTANCE TEST LIMITS OF JAN-5686

MEASURE- LIMITS
PROPERTY ME'T INITIAL LIFE TEST UNITS

.. CONDITIONS KM MAX MIN MAXJ

Heater Current if 320 380 --- --- mA

Transconductance (1) Sm 2600 4000 --- --- umhos

Plate Current (1) Ib 21 35 mAdc

Screen Grid Current Ic2 1.0 6.0 --- --- mAde

Power Output Po Esig - 8.8 Vac 2.2 --- --- --- W
Rp '- 9000 ohms

Power Oscillation Pa Esig adjusted to 5. 25 - - 4 5 --- WPowr Oci~atln P Esg ajused o 525 --- 4.25 --- W

Ie - 2 mAdc
rb = 40 mAde
Rc! =25,000 ohms
F = 5 Mc

Capacitance Cgp Ef = 0 --- 0.08 --- -- uut
(Shielded as Cin Ef - 0 5.0 8.0 --- --- uuf
Specified) Cout Ef z 0 7.0 10.0 --- ... uu1

Control Grid Current Icl 0 -2.0 -2.0 uAdc

Heater-Cathode
Leakage lhk Ehk a +100 Vdc 0 40 --- --- uAdc

lhk Ehk = -100 Vdc 0 -40 --. .- a uAdc

insulation of Electrodes

R(gl-all) Egl-al= -100Vdc 100 --- --- --- Meg
R(p-all) Ep-all= -300 Vdc 100 ... ... ... Meg

3.33.13 SPECIAL OPERATING CONSIDERATIONS.

3.33.14 Current specification for this tube type provides a Class C power oscilla-
tion test at a frequency of 125 megacycles with initial limit on power output of 4.3
watts minimum under test conditions of Ecld -50 volts dc; and signal voltage such
as to cause plate current of 40 mAdc. Life test end point, measured under these
t' ditions is 4.25 watts minimum.

"'."3.15 VARIABILITY OF CHARACTERISTICS.

o..-...1 6 The following (harts show the extent of variability which may be expected
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TABLE 3-52. APPLICATION PRECAUTIONS FOR JAN-5686

Voltages Tempe ratu re
Bulb and Environmental, 3.2.4

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.2.14 Current

Heater-Cathode, 1.3.30
Plate: Cathode, 1.3.50. 3.2.6, 3.2.13

High, 3.2.12 Control Grid, 1.3.4, 1.3.9, 1.3.23,
Low, 3.2.3, 3.2.7 3.2.9
28 Volt, 3.2.21 Screen Grid, 3.2.3
AC Operation, 1.3.20), 3.2.18 Interelectrode Leakage. 1.3.14

Screen Grid: Gas, 1.3.9, 3.2.9
Supply, 3.2.3 Control Grid Emission, 1.3.18
Protection, 3.2.22 Cathode, Thermionic Instability, 1.3.37

Control Grid Bias:
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Dissipation
Cathode, 2.1.3, 3.2.15

Positive Grid Region, 3.2.19 Plate, 2.1, 3.2.4
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Screen Grid, 2.1, 3.2,.3, 3.2.8

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection, 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.35, Electron Coupling Effects, 1.3.A4

2.1.3, 3.2.15 Microphonics, 1.3.56, 3.2.23

among individual tubes. The vai iability boundaries were determined from the ac-
ceptance limits given on the specification.

3.33.17 Figure 3-191 presents the limit behavior of static plate characteristics for
JAN-5686 as defined by MIL-E-1/171 dated 20 May 1953.

3.33.18 Figure 3-192 presents the limit behavior of plate transfer data far JAN-

5686 as defined by MIL-E-1/171 dated 20 May 1953.

3.33.19 DESIGN CENTER CHARACTERISTICS.

3.33.20 These typical curves have been obtained from data published by the origi-

nal RETMA registrant of this type.

3.33.21 Figure 3-193 presents the static plate characteristics of JAN-5686.
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SECTION 34

TUBE TYPE JAN-5687

3.34 DESCRIPTION.

3.34.1 The JAN-5687 I/ is a 9 pin, miniature, general purpose twin triode having
a Mu in the range of 15,0 to 20.5 and transconductance in the range 8000 to 14000
umhos. Each triode is electrically independent although the two heaters have a
c'ommon connection.

3.34.2 ELECTRICAL. The electrical characteristics are as follows:
Series Parallel

Heater Voltage ................... 6.3V 12.6V
Heater Current .................. 84-.96A .42-.48A
Cathode ...................... Coated Unipotential

3.34.3 MOUNTING. Not specrified.

tEAD (OHNLtC¶•IONS

H

36 ' 36

•?; : 36• 5- :L6 in

Lii

(,40 - 00•2 DtIA
9 PINS

9 PIN )AINIATUMR6 7 MINIATURE 9 P.M 7UTTON

ALL DMINS'•5O'N'S' 'IN INICHIS

,It[jfRS 70 jtlt( PUStLICATION• JS G2•
JANUARY 1949

F,[,Iglu AM'V 1949

4 M.EASURE fRtom• SASE $S_•,I TO SUL&-TOP LINE•
AS D)f".R.MINE•D IT• RING, GAGE OF 'i. I D

FJ•igure 3-194, Outline Drawing and B~ase Diagram of Tube Type JAN-5687

1/ The vatlue-s and specificatio.n commenqts presented in this section are relattd tn
M[L-E-1 8013 dated IC July 1954.
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3.34.4 RATINGS, ABSOLUTE SYSTEM.

3.34.5 The absolute system ratings are as follows:
Heater Voltage ................ Series 12.6 t 10%

Parallel 8.3 ± 10%,
ing Plate Voltage ....................... 330 Vdc
000 Reference MIL-E-1C Section 6.5.1.1 Plate Voltage

?e a Heater-Cathode Voltage ................. 100 Vdc
* Cathode Current (each cathode) ........... 65 mAdc

* Plate Dissipation (each plate) 2/ ............ 4.2 W
* Bulb Temperature ................... + 2009C
* Altitude Rating ..................... 10,000 ft

Peak Plate Inverse Voltage ............... 1000 v

3.34.6 TEST CONDITIONS.

3.34.7 Test conditions are as follows"
Heater Voltage, Ef....................... 12.6 V
Plate Voltage, Eb ..................... 120 Vdc
Grid Voltage, Ec ................... -2.0 Vdc

3.34.8 ACCEPTANCE TEST LIMITS OF JAN -5687.

3.34.9 Table 3-53 summarizes certain salient requirements set forth bv the speci-
fication for which acceptance test limits exist. This table is in iio wise intended to
include all Lhe properties for which measurement limits are provided. Specification
MIL-E-1/80B dated 16 July 1954 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.34.10 APPLICATION.

3.34.11 Figure 3-195 shows the permissible operating area for JAN-5687 as de-
fined by the ratings in MIL-E-1/80B dated 16 July 1954, A discussion of the per-
missible operating area for triodes may be found in paragraphs 3.1.2 through 3.1.6.

* No test of operation at this rating exists in the specification.

** No specification assurance of life exists under conditions of cathode current

approaching the maximum. Difficulty may be encountered if this tube, is operated
for long periods of time with very small values of cathode current.

to 22/ Maximum total plate dissipation for both plates = 7.5 W.
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TABLE 3-53. ACCEPTANCE TEST LIMITS OF JAN-5687

LIMITS

MEASUREMENT INITIAL LIFE TEST
PROPERTY CONDITIONS MINI MAX MIN MAX UNITS

Heater Current If El 6.3 Vdc 0.84 0.96 - - - - - - A

Transconductance (1) Sm 8000 14000 6000 - - umhos

SAmplifiation Factor Mu 15.0 20.5 . - --

Plate Current (1) It 27 45 22 - - - mAde

Plate Current (3) Ec = -25 Vde - - - 1.0 - - - - - - mAdc

Eb= 300 Vdý

Emission Is Eb= Ec - 15 Vde 125 --- - - - - - - mAde

Grid Current Ic Units in Parallel 0 -5.0 -.. ... uAdc

H eater- Cat hode
Leakage Thk 0 30 - - - - - -uAde
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Figure 3-195. Typical Plate Characteristics of JAN-5687; Permissible

Area of Operation.

* 3.34.12 Table 3-54 lists general considerations for the applications of this type.
The numbers refer to the applicable section or paragraph of this Manual.

TABLE 3-54. APPLICATION PRECAUTIONS FOR JAN-5687

*Voltages Resistance (Cont.)

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27 1.3.22, 1.3.23, 3.1.13
1.3.7, .3.5, 13.55 3..11Cathode Interface, 1.3.50, 3.1.9

Cathode, .3.33,113.34,.1.335,.'.11Heater-Cathode, 1.3.30 3.hoe1.2 3 .. 4 .33,,,..
Plate: 311

High, 3.1.8 Dissipation
Low, 3.1.15
AC Operation, 1.3.20, 3.1.10 Plate, 2.1, 3.1.5
28 Volt, 3.1.15

Control Grid Bias: Current
Low, 1.3.4, 1.3.9, 3.1.3
Cathode, 2.1.3, 3.1.12 Control Gid, 1.3.4, 1.3.9, 1.3.23, 3.1.3Fixed, 1.3.8, 2.1.3, 3.1.4 Plate, Low, 1.3.50, 3.1.4, 3.1.9

Positive Grid Region, 3.1.14 Interelectrode Leakage, 1.3.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Gas, 1.3.9, 3.1.3Resistance Control Grid E(mision, 1t3,18

Cross Currents in MultistructureControl Grid Series, 1.3.9, 1.3.19 Tubes, 1.3.28
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Current (Cont.) Miscellaneous
Cathode, Thermionic Instability,z 1.3.37Pulse Operation, 3.1.14

1.3.37 Shielding, 3.1.5
Temperature Intermittent Operation, 3.1.9

Electron Coupling Effzcts, 1.3.44
TBuIb and Environmental, 3.1.5 Microphonics, 1.3.56, 3..16

3.34.13 VARIABILITY OF CHARACTERISTICS.
3.34.14 The following charts show the variability which may be expected between
individual tubes. The boundaries of this variability were determined from the ac-
ceptance limits given on the specification.
3.34.15 Figure 3-196 presents the limit behavior of transfer plate characteristics
for JAN-5687 as defined by MIL-E-1/80B dated 16 July 1954.

FOR EACH UNIT I lb MAX
Ef. 6£3 VOLTS

II

Is 10 50

OWD YtAO+ 1*4 VC4TS

Figure 3-196. Limit Transfer Characteristics of JAN-5687
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3.34.16 Figure 3-197 presents the limit behavior of static plate data for JAN-5687
as defined by MIL-E-1/80B dated 16 July 1954.

K __ L4M~ tER&,'z-V&h
M 4 6 3 '•dCX t$ AM ft M k t'I K

i 'Y
Ob WN. AK

KATE VOIIACW IN VOTS

Figure 3-197. lUmit Plate Characteristics of JAN-5687

3.34.17 DESIGN CENTER CHARACTERISTICS.

3.34.18 These typical curves have been obtained from current data being published
by the original RETMA registrant of this type.

3.34.19 Figure 3-198 presents the Static Plate and Grid Characteristics of JAN-
5687 for the positive grid region.

Caution: Operation defined by this chart is not supported by any specification test
rating.

. ,o,

Ef = 3 VOITS
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Figure 3-198. Typical Plate and Grid Characteristics of JAN-5687
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Figure 3-199. Typical Transfer Characteristics of JAN-5687
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Figure 3-200. Typical Plate Characteristics of JAN-5687
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SECTION 35

TUBE TYPE JAN-5702WA

3.35 DESCRIPTION.

3.35.1 The JAN-5702WA I/ is a 7-lead, pinch press, subminiature, sharp-cutoff
pentode having a design center transconductance of 5000 micromhos. The JAN-
5702WA is similar in plate characteristics to JAN-5840 and the miniature type JAN-
5654/6AKGW.

3.35.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current, Design Center ........... 200 mA
Cathode .................. Coated Unipotential

3.35.3 MOUNTING. Not specified.

LEAD CONNECTioNS

To I LI M

AAMA. .O 4 G MA XI

LASE •,o PINCH PRESS

1. 1.25 -I I _ *C• '~

ALL DIMENSIONS IN INCHES

* MEASURE FROM SASE SEAT TO RULE.I TOP-LINE AS DETERMINeD BY RING GAGE OF .210 t .001.

* LEAD DEAMETr TOtERANCI SHALL GOVEIN BTWEEN .030 PROM THE GLASS TO .230 FROM THE GM.S.

ALTERNATIW LEAD LENGTH SNAU LIE .200 ±t .01S WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT OR TSS. CUT LEADS SMALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM BURR SMALL
BE .003 INCREASE OVE1 THE ACTUAL LEAD DIAMEERT.

Figure 3-202. Outline Drawing and Base Diagram of Tube Type JAN-.5702%WA

1/ The values and specification comments presented in this section are related ti
MIL-!E-1/82A dated 28 October 1953.
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3.35.4 RATINGS, ABFOLUTE SYSTEM.

3.35.5 The absolute system ratings art, as follows:
Heater Voltage ................... 6.3 ± 0.6 V
Plate Voltage ....................... 200 Vdc

R-ference MIL-E-IC Section 6.5.1.1 Plate Voltage
Screen Voltage ...................... 155 Vdc

* Control Grid Voltage, Minimum .......... -55 Vdc
Suppressor Grid Voltage, Maximum ......... 0 Vdc

* Plate Dissipation ...................... 1.85 W
* Screen Dissipation .................... 55 W

Heater-Cathode Voltage ................... 200 v
* Cathide Current, Maximum .......... 20 mAdc

* Cathode Current, Minimum .......... 0.5 n4dc
* Bulb Temperature .................... 265 C
* Altitude Rating ..................... 60,000 ft

3.35.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.35.7 Test conditions and desig'n center characteristics are as follows:
Hea 4er Voltage, Ef........................ 6.3 V
Plate Voltage, Eb ..................... 120 Vdc
Screen Grid Voltage, Ec2 ............... 120 Vdc
Suppressor Grid Voltage, Ec3 .............. 0 Vdc
Cathode Resistance, Rk ............... 200 ohms
Heater Current, if .................... 200 mA
Plate Current, Ib .................... 7.5 mAde
Screen Grid Current, Ic2 ............. 2.C mAdc
Transconductance, Sm ............. 5000 umhos

3.35.8 ACCEPTANCE TEST LIMITS.

3.35.9 Table 3-55 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/82A dated 28 October 1953 should be referenced to determine further
assurance of satisfactory operation inany specific application. Measurement con-
ditions and Design Center Characteristics, unless otherwis indicated.

* No test at this rating exists in the specification.

* Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current. No specificationassurance of life exists
wider conditions of cathode current approaching the maximum.
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TABLE 3-55. ACCEPTANCE TEST LIMITS OF JAN-5702WA

MEASURE- LIMITS
PROPERTY MENT IITIAL LIFE TEST UNITSCONDITIONS MIN MAX MIN MAX

Heater Current If 183 217 183 217 mA

Tra~nsconductance (1) Sm 4200 5800 --- --- umhos

Chinge in Sm --- --- 25
individual i

Plate Resistance rp .15 --- --- --- Meg

Plate Current (1) lb 5.5 9.5 --- mAdc

Screen Grid Current Ic2 1.7 3.5 --- --- mAdc

Capacitance Cgl-p Ef = 0 --- 0.03 --. ..- uuf
(Shielded as Cin Ef= 0 3.6 5.1 --- --- uuf
Specified) Cout Ef = 0 2.6 3.7 --- --- uuf

Control Grid Current Xcl 0 -0.1 0 -0.3 uAdc

Heater-Cathode Leakage
Ihk Ehk = +100 Vdc --- 7 --- 10 uAdc
Ihk Ehk = -100 Vdc - 7 --- 10 uAdc

Insulation of Electrodes
R(gl-all) Egl-ali= -100Vdc 100 --- 50 --- Meg
R(p-all) Ep-all = -300Vdc 100 50 --- Meg

3.35.10 APPLICATION.

3.35.11 Figure 3-203 shows the permissible operatinp' area for JAN-5702WA as de-
fined by the ratings in MIL-E-1/82A a. ted 28 October 1953. A discussion of the
permissible operating area for pentodes may be found in paragraph 3.2.2.

3.35.12 Table 3-56 lists general considerations for the applications of this type.
The numbers refer to the applicable paragraphs of this Manual.

3.35.13 VAEUAML,,ITY OF CHARACTERISTICS.

3.35.14 The following charts show the variability which may be expected among
individual tubes. The variability boundaries were determined from the acceptance
limits given on the specification.
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TABLE 3-56. APPLICATION PRECAUTIONS FOR JAN-5702WA

Voltages Temperature

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

Heater-Cathode, 1.3.30 Current
Plate:

High, 3.2.12 Cathode, 1.3.50, 3.2.6, 3.2.13
Low, 3.2.3, 3.2.7 Control Grid, 1.3.4, 1.3.9, 1.3.23,
28 Volt, 3.2.21 3.2.9
AC Operation, 1.3.20, 3.2.18 Screen Grid, 3.2.3

Screen Grid: Interelectrode Leakage, 1.3.14
Supply, 3.2.8 Gas, 1.3.9, 3.2.9
Protection, 3.2.22 Control Grid Emission, 1.3.18

Control Brid Bias: Cathode, Thermionic Instability, 1.3.37
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Dissipation
Fixed, 1.3.8, 2.1.3, 3.9.15

Positive Grid Region, 3.2.19 Plau, 2.1, 3.2.4
Contact Potential. 1.3.4, 3.2.9, 3.2.21 Screen Grid, 2.1, 3.2.3, 3.2.8

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3,2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection, 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Electron Coupling Effects, 1.3.44

3.2.15 Microphonics, 1.3.56, 3.2.23

3.35.15 Figure 3-204 presents the limit behavior of static plate characteristics for
JAN-5702WA as defined by MIL-E-1/82A dated 28 October 1953.

3.35.16 Figure 3-205 presents the limit behavior of static screen grid character-
istics for JAN-5702WA.

3.35.17 Figure 3-206 presents the limit behavior of plate transfer data for JAN-
5702WA as defined by MIL-E-1/82A dated 28 October 1953.

3.35.18 Figures 3 207 and 3-208 present the limit behavior of screen grid transfer
data for JAN-5702WA.

3.35.19 DESIGN CENTER CHARACTERISTICS.

3.35.20 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.
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3.35.21 Figure 3-209 presents the static plate chbaacteristics of JAN-S702WA.

3.35.22 Figure 3-210 presents the typical plate transfer data for JAN-5702WA.
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Figure 3-203. Typical Static Plate Characteristics of Tube Type JAN-5702 WA;
Permissible Area of Operation
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SECTION 36

TUBE TYPE JAN-5703WA

3.36 DESCRIPTION.

3.36.1 The JAN-5703WA !" is a 5-lead, pinch-press subminiature triode having a
design center Mu of 25. 5 and transconductance of 5000. The JAN-5703WA is Simi-
lax in plate characteristics to the JAN-5718 and the - N-6Ill. The JAN-5703WA
has given satisfactory service in a variety of applica including oscillator cir-
cuits at 500 Mc.

3.36.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage .................................. 6. 3 V
Heater Current, Design Center ................ 200 mA
Cathode ........... ................. Coated Unipotential

3.36.3 MOUNTING. Not specified.

REFERENCE MARK I r
(RED DOT) IDA 0EoDOt

AOJACENT TO IANNUBRO
PIN I VLEADS IN LINE

j TINNED WITHIN
LEA 00OLES ARE THE ('LASS PASi f 3 4 5 6
SC AT P H H G K
MULTIPLES• LEADSOF 046 DI 1 +.002 DfA

(SEE NOTE 2)0

DI'" M TlOL.' f mAx
1.300 1250 .1 -;66

ALL 0•NSiONS IN ICHES

NMLASAAE FROM BASE SEAT TO BULB YTO9tINE AS DETERIMINED £v RING GAGE Of 210 - 00D

*LEAD WAMETI TOtLEL•CE SHALL soVhRN BETwEEN .050 FROM 1ýf2 GLASS TO 230 FRQMA THE GLASS

SALTUNATVIY LEAD LENGTH SMALL K 200 _- .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT

CONTRACT Oft TSS. CUT LEADS SHALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMLIUM BURR SHALL
Of .003 INICREASi OVER THE ACTUAt LEAD DIAMETER

Figure 3-211. Outline Drawing and Base Diagram of Tube Type JAN-5703WA

1 The values and specification comments presented in thIs section are related to
MIL-E-1/293A, dated 16 July 1954.
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3.36.4 RATINGS, ABSOLUTE SYSTEM.

3.36.5 The absolute system ratings are as follows:
Heater Voltage .......................... 6.3 ±t 0. 6 V
Plate Voltage .................................... 275 V

Reference MIL-E-IC St•tion
6. 5, 1. 1 Plate Voltage

*Plate Dissipation .............................. 3.3 W
*Heater-Cathode Voltage ............................ 200 v

**Plate Current ................................. 22 mAdc
*Grid Current ..................... ........... 5. 5 mAdc

*Bulb Temperature .............................. +2650 C
Altitude Rating ................................ 60,000 ft

3.36.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.36.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ............................... 6.3 V
Plate Voltage, Eb ............................. 120 Vdc
Grid Voltage, Ec ................................ 0 Vdc
Heater-Cathode Voltage, Ehk ..................... 0 Vdc
Cathode Resistance, Rk ....................... 220 ohms
Heater Current, If ........................... .. 200 mA
Plate Current, lb ............................. 9. 4 mAdc
Transconductance, Sni ...................... 5000 umhos
Amplification Factor, Mu ......................... 25.5

3.36.8 ACCEPTANCE TEST LIMITS.

3.36.9 Table 3-58 summarizes certain salient measurements-data requirements
set forth by the specification for which acceptance test limits exist. This table is
in no wise intended to Include all the properties for which measurement limits are
pruvided. Specification MIL-E-1/293A dated 16 July 1954 should be referenced to
determine further assurance of satisfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless othe-wise indicated.

3.36.10 APPLICATION.

3.36.11 Figure 3- 212 shows the permissible operating area for JAN-5703WA as de-
fined by tte ratings in MIL-E-1/293A dated 16 July 1954. A discussion of the per..
mlssible operating area for triodes may be found in parngraph 3. 1. 2.

* No test at this rating exisis in the specification.

** Difficulty may be encountered if this iube is operated for long periods of time
with very small values of cathode current. No specification assurance of life
exists under conditions of cathode current approaching the maximum.
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TABLE 3-57. ACCEPTANCE TEST LILMITS OF IAN-5703WA

I MEASURE- LIMITS

PROPERTY MENT INITIAL LIFE TEST UNITSt CONDITIONS MUIN MAX MIN MAX

Heater Current If 183 217 183 217 mA

Transconductance
(1) Sm 4200 5800 --- --- umhos

Change in Sm
individual --- --- --- 25

Amplification Factor
Mu 21 30 --- --- ---

Plate Current (1) Ib 6.8 12.0 --- mAdc

Plate Current (2) Ib Ec = -8.5 Vdc --- 50 --- uAdc

Power Oscillation Po F - 500 Mc;
Eb=150 Vdc 600 --- --- --- mW
Rg/Ib=20 mAdc

Capacitance Cgp Ef = 0 .9 1.6 ---.. . uuf
(Without Cin Ef = 0 2.0 3.2 ---. -- uuf
Shield) Cout El - 0 .5 .9 ---.. - uuf

Grid Current (1) Ic 0 -0.3 0 -0.6 uAdc
ants
tis Grid Current (2) Ic El= 7.0 V,meas- 0 -0.3 0 -1.0 uAdc
-are ure after 5 min.
I to
ion. Heater-Cathode
sign Leakage Ihk Ehk = +100 --- 10 --- 30 uAdc

Ihk Ehk = -100 --- -10 --- -30 uAdc

Insulation of Electrodes
R(g-all) Eg-all = -100 Vdc 100 --- 50 --- Meg

de- R(p-all) Ep-aUl = -300 Vdc 100 --- 50 --- Meg

3.36.12 Table 3-58 lists general considerations for the application of this type.
The numbers refer to the applicable paragraphs of this Manual.

3. 16. 13 In addition to the general consideration referenced in Table 3-58, the JAN-
5703WA, as specified bybMIL-E-1, 239A, has additional assurance, initially at least,

[me of radio frequency operation by an acceptance test of oscillation at 500 mc4
life
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TABLE 3-58. APPLICATION PRECAUTIONS FOR JAN-5703WA

Votages ..Dissipation

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27 PIate, 2.1, 3.i.,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Current

Heater-Cathode, 1.3.30
Plate: Control, Grid, 1.3.4, 13.9, 1.3.23,

High, 3.1.8 3.1.3
Low, 3.1.15 Plate, low, 1.3.50, 3.1.4, 3.1.9
AC Operation, 1.3.20, 3.1.10 Interelectrode Leakage, 1.3.14
28 Volt, 3.1.15 Gas, 1.3.9, 3.1.3

Control Grid Bias: Control Grid Emission, 1.3.18
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability, 1.3.37
Cathode, 2.1.3, 3.1.12
Fixed, 1.3.8, 2.1.3, 3.1.4 Temperature

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.5 Bulb and Environmental, 3.1.5

Resistance Misc ellaneous

Contror Grid Series, 1.3.9, 1.3.19 Pulse Operation, 3.1.14
1.3.22, 1.3.23, 3.1.13 Shielding, 3.1.5

Cathode Interface, 1.3.50. 3.1.9 Intermittent Operation, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, Electro, Coupling Effects, 1.3.44

2.1.3, 3.1.12 Microphonics, 1.3.58, 3.1.16

3.36.14 VARIABILITY OF CHARACTERISTICS.

3.36.15 The following charts show the variation which may be expected among in-
div'dual tubes. The boundaries of this variability were determined from the ac..
cepiauLee limits given on the specification.

.. 36.16 Figure 3-213 presents the limit behavior 0 static plate characteristics for
JAN-5703WA as defined by MIL-E-1/293A dated 16 July 1954.

3.36.17 Figure 3-214 presents the limit behavior of plate transfer data for JAN-
5703WA as defined by MIL-E-1/293A dated 16 July 1954.

3.36.18 DESIGN CENTER CHARACTERISTICS.

3.36.19 Tinese typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.36.20 Figure 3-215 presents the static plate characteristics of JAN-5703WA.
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SECTION 37

TUBE TYPF JAN-5718

3.37 DESCRIPTI.ON.

3.37.1 The JAN-5718 I/is an 8-lead, button-base subminiature triode having a Mu
in the range of 23 to 31 and design center transconductance of 5800. The JAN-5718
is similar in plate characteristics to the JAN-5897. Each of these types has found
satisfactory service in amplifter, 500-me-oscillator, and other general-purpose
tric ie applications.

3.37.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage .................................. 6.3 V
Heater Current, Design Cenier .................. 150 mA
Cathode ............................. Coated Unipotential

3.37.3 MOUNTING. Not specified.
4 40"

40e6c SLEACS TS j
2 00017 4.002DIA.
4000

40 
6 40" 6U 4 
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NC,,,• NC . * BASE SUB-
/ .-- MINIAT URE

S PIN WITHz- LONG LEADs

2 7, .07+000D0A2T

-001-IN Q7.001
JIMENSIONS., 

DIAMETER
• 1 0 1 - - . ... A X , T IN N E D W IT H IN.27 3 ! . . .OSO ORLESSOFAULA D SIONS IN iNCHES THE GLASS PRESS 

WITH
* MEASfLf1 PRO:M LAZ SLAT TO 5I-Itl TOP.LINt AS DETP'MIINEO lY RING GAGE OF .VO0 •- .001."* LEAD DIAMETRrl TO ILERANCE SH 'AL .L GOVERN SIWEE'LN .050 PWkM THE 01.-ASS TO .2 ."30 FROM THE GLASS

* * M 1'R!NA TIfl LEA LJB'4 GTl SH AJ4 gge .2 ± .015 W HEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT OR TS. CUT LEADS SHALL BE ESSENTIALLY SQUARE CUTL AND THE MAXIMUM BURR SHALLBE .05 INCREASE over THE ACTUAL LEAD DIAMETEEEFigure 3-216. Outline Drawing and Base DiaIram of Tube Type JAN-5718

' T hie values and specification comments presented in this section are related toMlL-E-172/iB dated 5 August 1955.
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3.37.4 RATINGS, ABSOLUTE SYSTEM.

3.37.5 The absolute system ratings are as follows:
Heater Voltage ............................. 6.3 ± 0.3 V
Plate Voltage ................................. 165 Vdc

Reference MIL-E- IC Section
6. 5. 1. 1 Plate Voltage

Grid Voltage, Maximum ......................... 0 Vdr.
Grid Voltage, Minimum ........................ -55 Vdc
Heater-Cathode Voltage ........................... 200 v
Grid Series Resistance ...................... 1 . 2 Meg

**Plate Current ........................... 22.0 mAdc
*Grid Current ................................. 5. 5 mAdc
Plate Dista patlon ................................ 0.9 W
Bulb Temperature ............................. +2200 C
Altitude Rat'ng .............................. 60,000 ft

3.37.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.37.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .............................. 6.3 V
Plate Voltage, Eb .......................... 1 00 Vdc
Grid Voltage, Ec ................................ 0 Vdc
Heater-Cathode Voltage, Ehk ....................... 0 v
Cathode Resistance, Rk ....................... 150 ohms
Heater Current, i .............................. 150 mA
Plate Current, Ib ............................ 8. 5 mAdc
Transconductance, Sm ...................... 5800 umhos

3.37.8 ACCEPTANCE TEST LIMITS.

3.37.9 Table 3-59 summarizes certain salient measurements-data requirements
set forth by the specification for which acceptance test limits exist. This table is
in no wise intended to include all the properties for which measurement limits are
provided. Specification MIL-E-1/172B dated 5 August 1955 should be referenced
to determine further assurance of z-, isfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless otherwise indicated.

3.37.10 APPLICATION.

3.37.11 Figure 3-217 shows the permissible operating area for JAN-5718 as defined
by the ratings in MIL-E-l/1728 dated 5 August 1955. A discussion of the per-
missible operating area for triodes may be found in paragraph 3. 1.2.

* No test at this rating exists in the specification.

"* Difficulty may be encountered if this tube is operated for long periods )I 4"me
with very small values of cathode current.
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TABLE 3-59. ACCEPTANCE TEST LIMITS OF JAN-5718

MEASURE- LIM] .S
PROPERTY MENT INITIAL LIFE TEST UNITS

COND"¶IONS MIN MAX MIN MAX

Heater Current If 140 160 138 164 mA

Transconductance
(1) Sm 4800 6800 --- .--- umhos

Change in Sm
individual At --- --- --- 20

Amplification Factor
Mu 23 31 -.-- ---

Plate Current (1) lb 6.0 11.0 --- --- mAae

Plate Current (2) lb Ec - -'.0 Vdc --- 100 --- --- uAdc
Rk = 0

Plate Current (3) Ib Er = -4.0 Vdc 26 --- --- --- uAdc
Rk= 0

Power Oscillation Po F = 500 Mc; 600 --- --- --- mW
Eb= 150 Vdc
Rg/_b-20 r.AAC

Capacitance Cgp Ef = 0 1.1 1.8 --- --- uuf
(Without Cin EI = 0 1,6 2.8 -.. . uuf
Shield) Cout EI = 0 0.5 0.9 --- --- uuf

Grid Current Ic Eb=150 Vdc, 0 -0.4 0 -0.6 uAdc
Sents Rk=380 ohms
ie I s Rg=1.0 Meg

e are Grid Emission Ic Ef= 7.5 V; 0 -0.4 --- -- uAdc
naced Ec= -7.0 Vdcaosign Rg = 1.0 Meg

Heater- Cathode
Leakage Ihk Ehk= +100 Vdc --- 5 -- 10 uAdc

Ihk Ehk= -100 Vdc --- -5 --- -10 uAdc

tfined Insulation of Electrodes
per- R(g-all) Eg-alaz -100 Vdc 100 --- 50 --- Meg

R(p-all) Ep-all= -300 Vdc 100 --- 50 --- Meg

3.37.12 Table 3-60 lists general considerations for the applications nf this type.
The numbers refer to the applicable paragraphs of this Manual.

!I51e
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TABLE 3-60. APPLICATION PRECAUTIONS FOR JAN-5718

Voltage Dissipation
Plate, 2.1, 3.1.5

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Current

Heater-Cathode, 1.3.30
Plate: Control Grid, 1.3.4, 1.3.9, 1.3.23,

High, 3.1.8 3.1.3
Low, 3.1.15 Plate, Low, 1.3.50, 3.1.4, 3.1.9
AC Operation, 1.3.20, 3.1.10 Interelectrode Leakage, 1.3.14
28 Volt, 3.1.15 Gas, 1.3.9, 31.3

Control Grid Bias: Control Grid Emission, 1.3.18
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability, 1.3.37
Cathode, 2.1.3, 3.1.12
Fixed, 1.3.8, 2.1.3, 3.1..; Temperature

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Bulb and Environmental, 3.1.5

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1 t2.19, Pulse Operation, 3.1.14
1.3.22, 1.3.23, 3.1.13 Shielding, 3.1.5

Cathode Interface, 1.3.50, 3.1.9 Intermittent Operation, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Electron Coupling Effects, 1.3.44

3.1.12 Microphonics, 1.3.56, 3.1.16

3,37.13 In addition to the general considerations referenced in the preceding table,
the JAN-5718, as specified by MIL-E-1/172B has initial assurance of radio fre-
quency operation by an acceptance test of oscillation at 500 mc.

3.37.14 VARIABILITY OF CHARACTERISTICS.

3.37.15 The following charts define the extent of variation which may be exhibited
among individual tubes. The boundaries of this variability were determined from
the acceptance limits given on the specification.

3.37.16 Figure 3-218 presents the limit Lbehavior of static platc characteristics for

JAN-5718 as defined by MIL-E-1/172B dated 5 August 1955.

3.37.17 Figure 3-219 presents the limit behavior of plate transfer data for JAN-
5718 as defined by MIL-E-1/172B dated F August 1955.

3.37.18 DESIGN CENTER CHARACTERISTICS.

3.37.19 These typical curves have been obtained from data published by the origi-

nal RETMA registrant of this type.
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3.37.20 Figure 3-220 presents the static plate characteristics of JAN-5718.

3.37.21 Figure 3-221 presents the typical plate transfer data for JAN-5718.

3.37.22 Figure 3-222 presents the typical Sin, Mqi and rp characteristics rUf J. N-
5718.
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Figure 3-217. Typical Static Plate Characteristics of Tube Type JAN-5718;
Permissible Area of Operation
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SECTION 38

TUBE TYPE JAN-5719

3.38 DESCRIPTION.

3,38.1 The JAN-5719 ,' is an 8-lead, button-base subminiature triode having a de-
sign center Mu of 70. The JAN-5719 is similar in plate characteristics toJAN-5751
and JAN-6112. The JAN-5719 has given satisfactory service in voltage-armplifier
and otl.er low-current triode applications.

3.38.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ................................... 6.3 V
Heater Current, Design Center ................... 150 mA
Cathode ............................. Coated Unipotential

3.38.3 MOUNTING. Not specified.

40* 40*
440 0'$0-

6 002

4& 5

-'~~~ "T- -- MNA3R

77

I 88 PI
8 LEADS

+.002 BAESB
.017 00.DIOA.

.001",--MINIATURE
6 PIN WITH
LO14G LEADS

DIMENSIONS ___ -Iey .017-.001

A AX -" -•DI wAMETER1 . I DIAMETER
.3 -075 .6. L TINNED WITHIN

ALL DIMENSIONS IN fNCKHES .050 OR LESS OF 1
THE GLASS PRESS

# MEASURE FROM BASE SEAT TO BULI TOP-LINE AS DETERMINED BY RING GAGE Of .210!• .001.
* LEAD DIAMETER TOLMANCE SHALL GOUIERN WrEEN .010 PROM THE GLASS TO .250 FROM THE GLASS.

* * ALTIENAWE LEAD LENGTH SHALL BE .200 "t .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT O TSS. CUT LEADS SMALL 6E ESSENTIALLY 5QUARE CUT AND THE MAXIMUM BURn SHALL
SE .003 INCREASE OVER THE ACTUAL LEAD DIAMETER.

Figure 3-223. Outline Drawing and Base Diagram of Tube Type JAN-5719

1/11aerlt
- The values and specLfication comments presented In this section are related to

MIL-E-1/173C dated 5 August 1955.
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3,38.4 RATINGS, ABSOLUTE SYSTEM.

3.38,5 The absolute 7ystem ratings are as follows:
Heater Voltage ........................... 6.3 V I 0, 3 V
Plate Voltage .................................. 165 Vdc

Reference MIL-E-IC Section
6. 5. 1. 1 Plate Voltage

Control Grid Voltage, Maximum .................. 0 Vdc
Control Grid Voltage, Minimum ................. -55 Vdc
Grid Series Resistance ......................... 1. 2 Meg
Heater-Cathode Voltage .......................... 200 v

*Plate Current ................................ 3. 3 mAdc
Plate Dissipation ............................... 0.10 W
Bulb Temperature ............................. +2200 C
Altitude Rating ................................ 60, 000 ft

3.38.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.38.7 Test conditions and design center cha:acteristics art: as follows:
Heater Voltage, Ef .............................. 6. 6 3 V
Plate Voltage, Eb .............................. 100 Vdc
Heater-Cathode Voltage ............................ 0 v
Cathode Resistance, Rk ...................... 1500 ohms
Heater Current, If ............................. 150 mA
Transconductance, Sm ...................... 1700 umhos
Amplification Factor, M u ........................... 70

3.38.8 ACCEPTANCE TEST LIMITS.

3.38.9 Table 3-61 summarizes certain salient measurements-data requirements
set forth by the specification for which acceptance test limits exist. This table is
is no wise intended tc include all the properties for which measuremen, limits are
provided. Specification MIL-E- 1/173C dated 5 August 1955 should be referenced
to determine further assurance of satisfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless otherwise indicated.

3.38.10 APPLICATION.

3.38.11 Figure 3-224 shows the permissible operating area for JAN-5719 as de-
fined by the ratings in M!L-F- 1173C dated 5 August 1955. A discussion of the
permissible operating area for triodes may be found in paragraph 3. 1. 2.

3.38.12 Tethle 3-62 lists general considerations for the applications of this type.
The numbers refer wu the applicable paragraphs of this Manual.

* No test at this rating exists in the specification.
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TABLE 3-61. ACCEPTANCE TEST LIMITS OF JAN-5719

MEASURE- L rrs
PROPERTY M]NT INITIAL LIFE TEST UNITS

CONDITIONS MIN MAX MI MAX

Heater Current If 140 160 138 164 mA

Transconductance (1) Sm 1400 2000 --- --- umhos
Change in Sm
individuals ALt --- -- 20%

Transconductance (2) Sm --- 10 --- 15
Ef 60 80 --- ---

Amplification Factor Mu
Plate Current (1) lb 0. 50 0.90 --- --- mAdc

Plate Current (2) Ib Ec= -2.5 Vdc --- 50 uAdc

Plate Current (3) lb Ec= -1.8 Vdc 5 --- uAdc

Capacitance Cgp Ef = 0 0.6 1.0 --- --- uuf
(No Shield) Cin Ef -0 1.2 2.2 --- --- uuf

Cout Ef =0 0.4 0.8 --- uuf

Grid Current Ic Eb= 150 Vdc 0 -0.3 0 -. 6 uAdc
Rk- 2700
Rg- 1.0 Meg

Heater-Cathode Leakage
Thk Ehk- +100 Vdc --- 5.0 --- 10.0 uAdc
Thk Ehk -l100 Vdc --- -5.0 --- -10.0 uAdc

Insultion of Electrodes
R(g-al) Eg-alla -100 Vdc 100 --- 25 --- Meg
R(p-all) Ep-all -300 Vdc 100 --- 25 Meg

3'38.13 OTHER CONSIDERATIONS.

3.38.14 In addition to the general considerations referenced in the following table,
the JAN-5719 as specified by MIL-E-1/173C has initial assurance of AC amplifi-
cation and plate current cutoff as follows:

3.38.15 PLATE CURRENT CUTOFF. Plate current cutoff is defined by two tests,
one imposing a maximum l1b of 50 uAdc with 2.5 volt bias and a minimum lb of 5
uAdc with 1.8 volt bias.

3.38.16 A-C AMPLIFICATION. A-C amplification using grid leak bias, 100 volt
Nlate supply, and 0.5 megohm plate load resistance. Any operation in this region.
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TABLE 3-62. APPLICATION PRECAUTIONS FOR JAN-5719

Voltages Dissipation

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Plate, 2.1, 3.1.5
1.3.37, 1.3.51, 1.3.55, 3.1,11

Heater.-Cathode, 1.3.30 Current
Plate:

High, 3.1.8 Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.1.3
Low, 3.1.15 Plate, Low, 1.3.50, 3.1.4, 3.1.9
AC Operation, 1.3.20, 3A.10 Interelectrode Leakage, 1.3.14
28 Volt, 3.1,15 Cbs, 1.3.9, 3.1.3

Contro. Grid Bias: Control Grid Emission, 1.3.18
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability, 1.3.37
Cathode, 2.1.3, 3.1.12
Fixed, 1.3.8, 2.1.3, 3.1.4 Temperature

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Bulb and Environmental, 3.1.5

Rev31stance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.1.14
1.3.22, 1.3.23, 3.1.13 Shielding, 3.1.5

Cathode Interface, 1.3.50, 3.1.9 Intermittent Operation, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3 Electron Coupling Effects, 1.3.44

3.1.12 Microphonics, 1.3.56, 3.1.16

other than that described, must be questioned considering the variable effects that

are manlfested in the low-current and zero-bias regions.

3.3E.17 VARIABILITY OF CHARACTERISTICS.

3.38.18 The following charts show the variation which may be expected among in-
dividual tubes. The boundaries of this variability were determined from the ac-
cct ,ance limits given on the specification.

3.38.19 Figure 3-225presents the limit behavior of static plate characteristics for
JAN-5719 as "'fined by MIL-E-1/173C dated 5 August 1955.

3.38.20 Figure 3-226 presents the limit behavior of plate transfer data for JAN-
5719 as defined by MIL-E-1/173C dated 5 August 1955.

3.38.21 DESIGN CENTER CHARACTERISTICS.

3.38.22 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3,38.23 Figure 3-226 presents the static plate characteristics of JAN-5719.

3.38.24 Figure 3-227 presents the typical Sm, Mu, ar.d rp Characteristics for JAN-
5719,
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SECTION 39

TUBE TYPE JAN-5725/6AS6W

3.39 DESCRIPTION.

3.39.1 The JAN-5725/6AS6W I/ is a 7 pin miniature, sharp cutoff, dual control
having a transconductance in the range, 2500 to 4500 micromhos.

3.39.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage, AC or DC ................... 6.3 V
Heater Current, Design Center .............. 175 mA
Cathode ...................... Coated Unipotential

3.39.3 MOUNTING. Not specified.

.040 .L.002 IA. A
7 PINS LEAD C f ,lbfF

S4 MX. 45'- 45 (4

4•*. 45"

£ 9 37.

DIMIPUI MJNIAIUBE 7 MIN BUTTON
E 7-1 "

7 PN MINIAMtUf
61

51,' * RfE S TO JFTEC PUSUICATION J5 02 -1.
JAN UAIY 1949

REFERS 10 JE'rK PUbUCATION JO-03 I.
FEBRUANY 1949

MEAS MlE FROM BASE SEAT 10 BULB TOP-IINE

AS DfIfRMINED BY RING GAGE Of i I D

ALL DIME, NONS IN INCHES

Figure 3-229. Outline Drawing and Base Diagram of Tube Type JAN-5725/6AS6W

3.39.4 RATINGS, ABSOLUTE SYSTEM.

3.39.5 The absolute system ratings are as follows:
Heater Voltage .................... 6.3V -+ .6V
Plate Voltage ..................... 200 Vdc

Reference MIL-E-1C Section 6.5.1.1 Plate Voltage
Control Grid Voltage Maximum Ecl............ 0 Vdc

Minimum, Ecl ......... -55 Vdc
Screen Grid Voltage, Ec2 .............. 155 Vdc
Heater Cathode Voltage, Ehk .............. 100 V
Control Grid Series Resistance, Rgl ........ 0.1 meg

1 ' The values and specification comments presented in this section are related to
MIL-E-6B dated 5 December 1955.
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Cathode, Current, Ik .................. 20 mAdc
Plate Dissipation, Pp ................... 165 W

Control Grid Current, Jul .............. 1.0 mAde
Screen Grid Dissipation, Pg2 ............. 0.55 W
Suppressor Grid Current, Ic3 ........... 0.2 mAdc
Bulb Temperature, T envelope ............. 165 C

* Altitude ......................... 60,000 ft

3.39.6 TEST CONDITIONS AND DESIGN CENTER VCHARACTERISTICS.

3.39.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ...................... 6.3 V
Plate Voltage, Eb ..................... 120 Vdc
Control Grid Voltae, Eel ............... 2.0 Vdc
Screen Grid Voltage, Ec2 ............... 120 Vdc
Suppressor Voltage ...................... 0 Vdc
Heater Cathode Voltage ..................... 0 V
Heater Current, If ...................... 175 mA
Plate Current, lb ..................... 5.2 mAdc
Transconductance, Sm(control grid plate) .3200 urnhos

,tf otr, i

Figure 3-230. Typical Plate Characteristics of JAN-5725/OASOW: Permissible
Area of Operation

*No test at this rating exists in the specification.

**Difficulty may be encountered if this tube is operated for long periods of tirne
with very small values of catkyde current.
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3.39.8 ACCEPTANCE TEST LIMITS.

3.39.9 Table 3-63 summarizes certain salient requirements set forth by the specifi-
cation for whichacceptance test limits exist. This table is in no wise intended to in-
clude all the properties for which measurement limits are provided. Specification
MILT-E-1/6B dated 5 December 1955 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Charac-
teristics, unless otherwise indicated.

3.39.10 APPLICAT9)N.

3.39.11 Figure 3-230 shows the permissible operating urea for JAN-5725/6AS6W
as defined by the ratings in MIL-E-1/6B d-tted 5 December 1955, A discussion of
the permissible operating area for pentodes may be found in paragraphs 3.2.2
through 3.2.7.

3.39.12 Table 3-64 lists general considerations for the applications of this type.
The numbers refer to the applicable section or paragraph of this Manual.
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TABLE 3-63. ACCEPTANCE TEST LIMITS OF JAN-5725/6AS6W

MEASUREMENT LIMITS
PROPERTY CONDITIONS INiTIAL LIFE TEST UNITS

SMIN MAX MIN MAX
Heater Current if 160 190 160 190 mA

Transconductance 
1

(I) Sm 2500 4500 -- --- umhos

Change in tSm
individual tn,- .--- 20

Transconductance .
(2) Sm -- 15 --- 15

Ef

Transconductance
(3) S(g3-p) Ec3 = -3 Vdc 400 1150 ... ... umhos

Transconductance
(4) S(gl-p) Ec3= - 5 Vdc 700 1700 --- umhos

PlateCurrent (1) lb 2.5 9.0 ---.. . mAdc

Plate Current (2) lb Eel = -3 Vdc --- 200 --- --- uAdc
Ec3= -10Vdc

PlateCurrent (3) lb Ecl =-3Vdc 5 --- --- --- uAdc
Ec3 = -6 Vdc

Plate Current (4) lb Ecl = -8Vdc --- 200 ... -- uAdc

Plate Current (5) lb Ecl = -6Vdc 5 ..--- --- uAdc

Screen Grid
Current Ic2 1.5 5.5 ... ... riAdc

Capacitance Cgl-p Ef = 0 --- 0.02 --- --- uuf
(Shielded as Cin Ef = 0 3.5 4.5 .. .--- uuf
specified) Cout Ef = 0 2.6 3.4 --- --- uuf

Grid Current ITl Rgl = 0.1 Meg 0 -0.1 0 -0.1 uAdc

Grid Emission Iscl Ef =7.5 V 0 -0.1 0 -0.1 uAdc
Ecl = -10 Vdc 0 -1.0 ... ... uAdc
Rgl = 0.1 Meg

Heater-Cathode Ihk Ehk= 100 Vdc --- 10 10 1 uAdc
Leakage Ihk Ehk = - 100 Vdc --- -10 . -. 10 uAdc

Electrode R(gl-all) Egl-all = -100 Vdc 100 --- 50 --- Meg
Insulation R(g3-all) Eg3-all = - 100 Vdc 100 --- 50 --- Meg

R(p-all) Ep-all = -300 Vdc 100 --- 50 --- Meg
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TABLE 3-64. APPLICATION PRECAUTIONS FOR JAN-5725/6AS6W

Voltages Temperature
Rilb and Env'ironmentAl, 3.2.4

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.2.14 Current

Heater-Cathode, 1.3.30 Cathode, 1.3.50, 3.2.6, 3.2.13
Plate:Plate. 3Control Grid, 1.3.4, 1.3.9, 1.3.23,

High, 3.2.123.9
Low, 3.2.3, 3.2.7 3.2.9

28 Vot, 32.21Screen Grid, 3.2.3
28 Volt, 3.2.21 Interelectrode Leakage, 1.3.14
AC Operation, 1.3.20, 3.2.18ScreenGrid:Gas, 1.3.9, 3.2.9
Screen, Grid: Control Grid Emission, 1.3.18
Supplyi, 3.2.8 Cathode, Thermionic Instability,
Protection, 3.2.22 133

Control Grid Bias:
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Dissipation
Cathode, 2.1.3, 3.2.15

Positive Grid Rtgion, 3.2.19 Plate, 2.1, 3.2.4
Contact Potential, 1.3.4, 3.2.9, Screen Grid, 2.1, 3.2.3, 3.2.8

3.2.21
Resistance Miscellaneous

Control Grid Series, 1.3.9, ,.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection, 3.2.20
Catho)de, 1.3.33, 1.3.34, 1 3.35, Electron Coupling Effects, 1.3.44

2.1.3, 3.2.15 Microphonics, 1.3.56, 3.2.23

3 39.13 VARIABILITY OF CHARACTERISTICS.

3.39.14 The published technical data which describe and define electron tubes, in
general, present only average or center values. Consequently the variation inherent
in a typical characteristic curve is frequently overlooked. The following charts
define the extent of variation which may be exhibited between individual tubes. The
boundaries of this variability were determined from the acceptance limits given on
the specification.

3.39.15 Figuzes 3-231,3-232, 3-233, and 3-234 present the limit behavior of static
plate and transfer characteristics for JAN-5725/6AS6W as defined by MIL-E-1/6B
dated 5 December 1955.

3.39.16 DESIGN CENTER CHARACTERISTICS
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3.39.17 These typical ,urves have been obtained from current data being published
by the original RETMA registrant of this type.

3.39.18. Figures3-235, 3-236, 3-237 and 3-238 present the Static Plate Character-
istics of JAN-5725/6AS6W.

0 50 Vdt 13 MA2

0 5000 1150 200) 20
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Figure 3-231, Plate Characteristic Variability of JAN-5725/6AS6W
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Figure 3-232. Transfer Characteristic Variability of JAN-5725!6AS6W
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SECTION 40

TUBE TYPE JAN-5726/6AL5W

3.40 DESCRIPTION.

3,40.1 The JAN-5726/6AL5W 1/ is a seven pin, button base, miniature, k)uble
diode.

3.40.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage .. ...................... 6.3 V

Heater Current ...................... 300 mA
* Cathode ................... Coated Unipotential

3.40.3 MOUNTING. Not specified.

040-t O2 (XA
7 PINS LEAD CONNI IK)NS

H

£ 66

11 q .•MIATU"E 7 M•N IdJTON
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5.11 "-REFE*$ 70 JIFT[C PUSiUC.ATIO•N ;5,G2 1,

JANUARIY 1949

"RUMOE'S TO JOnlK PUKJCAIK>N .k•031.t
FTAUAI 1949

f MEA4UIRE FROM P. SEAT TO I~tll TCIP-LONE

AS DE•TFARN Ir4| ONG GAGE OF • I-0,

ALI IU• INMNONT IN IU7I IN

Figure 3-239. Hline Drawing and Base Diagram of Tube Type JAN-5726/6AL5W

3.40.4 RATINGM ABSOLUTE SYSTEM.

I/ The values and specification comments presented iii this section are related to
MIL-E-1/TA dated 3 May 1954.

*Difficulty may be encountered iff this tube iB operated for long periodBs of time
with very small values of cathode r'irrent.
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3.40.5 The absolute system ratings are as follows:
Heater Voltage ..................... 6.3 V ± 0.6 V
Peak In-v'erse Plate Voltage .................. 360 v
Steady State Peak Plate Current (per plate) . . . . 60 ma
Output Current (per plate) ................ 10 mAdc
Transient Peak Plate Current .............. 350 ma
Heater Cathode Voltage .... ............... * 368 V

* Bulb Temperature ................... 140 C
* Altitude Rating ............... ..... 10,000 ft

3.40.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.40.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................... 6.3 V
Plate Supply Voltage (per plate), Epp ....... 165 Vac
Load Resistance (RL) .............. 11,000 ohms
Load Capacitor (CL) ................... 8 uf
Heater Current ..................... 300 mA
Output Current (both plates), Io ............. 18 mA

3.40.8 ACCEPTANCE TEST LIMITS.

3.40.9' Table 3-65 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/7A dated 3 May 1954 should be referenced to determine further assurance
of satisfactory operation in any specific application. Measurement conditions are
the same as stated under Test Conditions and Design Center Characteristics, unless
otherwise indicated.

3.40.10 APPLICATION.

3.40.11 SIGNAL RECTIFIER SERVICE: :r t'e. application of .JAN-5726/6AL5W in
signal rectifier service, Fig. 3-240 relates. ýndariez. of permissible operation and
the questionable area of operation, to the plate characteristic.

* No test at this rating exists in the specification.
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TABLE 3-65. ACCEPTANCE TESI LIMITS OF JAN-5726/6ALSW

MEASUREMENT LIMITS UUNITS
PROPERTY CONDITIONS INITIAL LIFE TEST

MIN MAX MIN MAX

Heater Current If 275 325 275 325 mA

Operation lo See Note Below 16 --- 14 --- mAde

Plate Current lb Ebb = 0; 2.0 20 -- = uAdc
Rp = 40,000ohms

Difference A lb --- 5 -- --- ýAdc
between sections

Emission Is Eb = 10 Vdc 40 --- --- mAde

Capacitance
(Shielded as
specified) Clp to 2p Ef = 0 --- 0.026 --- --- uuf

Cip to h+1k+sd Ef = 0 2.4 4.0 .. .--- uuf
C2p to h+2k+sd Ef = 0 2.4 4.0 ==- -ui

Clk to h÷lp+sd Ef = 0 3.1 4.7 ... ... uuf
C2k to h+2p+sd Ef = 0 3.1 4.7 --- uuf

Heater-Cathode
Leakage Ihk Ehk= +100 Vdc --- 10 --- 20 uAdc

Thk Ehk -100 Vdc .-- -10 --- -20 uAdc

Innu)ation of
Electrodes R(p-all) Ep-all = -300 100 ... 50 --- Meg

Vdc

Note: In a full wave circuit adjust Zp (per plate) so that a bogie tube gives
Io = 18 mAdc, and ib = 50 mAdc per plate. A bogie tube has a tube
drop Etd = 10 Vdc at I 60 mAdc per plate.
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3.40.12 Permissible steady state peak plate current is limited to 60 milliamperes
per plate, to define boundary (1), and dc output current is limited to 10 milliamperes
per plate to define boundary (2). Area (3) is defined as questionable from the stand-.
point of uniformity ail, stabi'ity of plate current in low -level signal rectil er ap-
plications. Although the specification enforces a control on plat2ý current balance
between the two sections to within 5 microamperes under MIL-E-1 test conditions,
there is little assurance of such balance under conditions of heater operation differ-
ingfrom test conditions. Reference should be made to Section 1.3.4 for a review of
the behavior of initial electron velocity and contact potential in tubes in general,
wherethe control grid currents discussed are equivalent to plate currents in signal
diode application.

3.40.13 SUPPLY VOLTAGE RECTIFIER SERVICE: Rating Charts I, II, and Ill,
(Figures 3-241, 3-242, 3-243) represent areas of permissible operation within which
any applicationof the JAN .-5726/6AL5W must fall. FL-LqiirŽ•-a ats of all charts mrust
be satisfied simultaneously in capacitor-input filter apiAA . t tflS.
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3.40.14 RATING CHART I (figure 3-241) Is based on maximum rated peak inverse
voltage per plate (epx) of 360 volts and maximum rated dc output current per plate
(lo) of 10 milliamperes. Point C corresponds to the occurrence of these two ratings,
permissible under choke or capacitor-input filter conditions. Point E is based on
life test conditions, with capacitor input filter.

3.40.15 RATING CHART II (figure 3-242) for capacitor input filter applications is
basedon maximum rated dc output current per plate (lo) and maximum rated steady
peak plate current (ib) of 60 milliamperes per plate. Rectification efficiency must
not exceed 0.67 undet conditions of maximum rated dc output current.

Tz

0 PERM00 ' KE0AREA

z

\OF OLPSEq. ORLATAG ERONA\¥.,T

40

u 3 -r

W) 2010

XU

F
0 0 so '100 150 200

AC FLAT! SUPPLY VOLTAGE PER PLATE IN VOLTS

Figure 3-243, Balking Chart TIl for Tube Type JAN-57261 6AL5W
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S3.40.16 RAkTING CHART II (figure 3-243) for capacitor input filter is based on
maximum rated surge current (i surge) of 350 milliamperes per plate. Minimum
permissible series resistance (Rs) is approximat•L±y 580 ohms per plate under con-
ditions of maximum permissible supply voltage per plate.

3.40.17 OTHER CONSIDERATIONS.

3.40.18 HEATER VOLTAGE: See paragraph 3.4,8.

3.40.19 LOW ELECTRODE CURRENT: See paragraph 3.4.7.

3.40.20 AVERAGE CHARACTERISTICS.

3.40.21 Figures 3-244 and 3-245 present the Static Plate Characteristics of JAN-
5726/6ALSW, reproduced from data published by the original RETMA registranit of
this type. The extent of variation which may be exhibited among individual tubes cannot
be derivedfiomthe specification which provides only a minimum limit on emission.

00 T-
6 3 VOLIj

70 L
60I

Sot
Uj 40k

I."30ý

20 j I~

0 0P 3
o * • -• -i•0

DC KRATE V(trA(M• IN VOL.TS

Figure 3-244. Typical Plate Characteristics of JAN -5726/6ALGW
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Figure 3-245. Typical Rectifier Characteristics of JAN-5726/OAL5W

WADC TR 55-1 3-296



SECTION 41

TUBE TYPE JAN-5744WA

3.41 DESCRIPTION.

3.41.1 The JAN-5744WAl is a 5-lead, flat-press subminiature triode having a
Mu in the range of 60 to 80. The JAN-5744WA has given satisfactory service in
voltage-amplifier and other low-current applications.

3.41.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage .................................. 6.3 V
Heater Current, Design Center .................. 200 mA
Cathode ............................ Coated Unipoteý'.ial

3.41.3 MOUNTING. Not specified.

REFERENCE q TT
MARK CD

(RED DOT)\ DIA "' RED DOT

ADJACENT
TO PIN ANY NUMBER OF

I IN " LEADS INLINE

H- .400 MAX. TINNED WITHIN
5,O0 ORLESS OF P H H G K

THE GLASS PRESS

* LEADS 000
S-00DIA.

LEADS ARE

SPACED AT
MULTIPLES DIMENSIONS .

OF 0.04 '_A MAX. DIM ,ilL ~1.20 4Q (AMTE
ALL DIMENSWONS IN INCHES

# MEASURE FROM SASE SEAT TO BULB 1OP-?Li AS DETERMINED BY RING GAGE of -210 1 .001

* LEAD DIAMETER TOLERANCE SMALL GOCYrF, RETWEEN .050 FROM THE GLASS TO .250 FROM THE GLASS

ALTE-RNATIVE LEAD LENGTH SHALL Ie .200t - .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT 0 TSS. CUT LEADS SHALL KE ESSENT LY SQUARE CUT AND THE MAXIMiJM BURR SHALL
AE .003 INCREASE OVEN THE ACTUAL LEAD DIAMETER.

Figure 3-246. Outline Drawing and Base Diagraz of Tube Type JAN-5744WA

The values and specification comments presented in his section arc related to
MIL-E-l 84B dated 16 July 1954.
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3.41.4 RATINGS, ABSOLUTE SYSTEM.

3.41.5 The absolute system ratings are as follows:
Heater Voltage ........................... 6.3 V + 0.6 V
Plate Voltage ................................. 275 Vdc

Reference MIL-E-IB Section
3.5. 1. 1 Plate Voltage

Grid Voltaga, Minimum ........................ -55 Vdc
Heater-Cathode Voltage ........................... 200 v

"**Plate Current, Maximum ...................... 6. 5 mAdc
*Plate Current, Minimum ..................... 0. 5 mAdc
*Plate Dissipation ................................ 1. 6 W
*Bulb Temperature ............................. +2650 C
*Altitude Rating ............................... 60,000 ft

3.41.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.41.7 Test conditions and design center characteristics are as follows:
Heater Voltago, Ef ............................... C. 3 V
Plate Voltage, Eb . ......................... 250 Vdc
Cathod2 Resistance, Rk ...................... 500 ohms
Heater-Cathode Voltage ........................... 0 Vdc
Heater Current, If ............................. 200 mA
Plate Current, Ib ............................ 4. 2 mAdc
Transconductance, Sm ....................... 4000 umhos
Amplification Factor, Mu ............................ 70

3.41.8 ACCEPTANCE TEST LIMITS.

3.41.9 Table 3-66 summarizes certain salient measurements-data requirements
set forth by the specification for which acceptance test limits exist. This table is
in no wise intended to include all the properties for which measurement limits are
provided. Specification MIL-E-1/84B dated 16 July 1954 should be referenced to
determine further assurance of satisfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless otherwise indicated.

3.41.10 APPLICATION.

3.41.11 Figure 3-247 shows the permissible operating area for JAN-5744WA as
defined by the ratings In MIL-E-I/84B dated 16 July W154. A discussion of the per-
missible operating area for triodes may be found in paragraph 3. 1. 2.

* No test o-" operation at this rating exists in the specification.

"" No specification assurance oX life exists under conditions of cathode current
approaching the maximum.
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TABLE 3-66. ACCEPTANCE TEST LIMITS OF JAN-5744WA

I MEASURE- fLIMITS
PROPERTY MENT INITIAL LIFE TEST UNITS

CONDITIONS -MIN MAX MIN MAX

Heater Current If 183 217 183 217 mA

Transconductance (1) Sm 3200 4800 .... umhos
Change in Sm
individuals --- -- - 25 %

Amplification Factor Mu 80 80 .--.

Plate Current (1) lb 2.8 5.7 --- --- mAdc

Capacitance Cap El = 0 0.65 0.95 --- --- uuf

(Shielded Cin Ef = 0 2,0 3.4 --- --- uul

as specified) Cout Ef = 0 1.7 3.1 --- --- uuf

Grid Current (1) Ic 0 -0.3 -. 0.6 uAdc

Grid Current (2) Ic Ef • 70V 0 -.0. 3 - 1.0 uAdc

Heater-Cathode Leakage
Ihk Ehk= +I0iOVdc --- 10 --- 30 uAdc

Ihk Ehk= -100 Vdc - 10 - 30 uAdc

Insulation of Electrodes

R(g-aJl) Eg-all= -100 Vdc 100 --- 50 --- Meg

L R(p-all) Ep-all= -300 Vdc 100 J ---

3.41.12 Table 3-67 lists genetal considerations for the application of this type.

The numbers refer to the applicable paragraphs of this Manual.

3.4i.13 OTHER CONSIDERATIONS.

3.41.14 In addition to the considerations noted above, JAN-5744WA, as reflected

in Specification MIL-E-I'84B, provides limited assurance of operation in the low

plate-voltage, low plate-current region by an acceptance test for a-c amplification

using grid-leak bias, 100-volt plate supply, and 0. 5-megohm plate-load resistance.

Any operation in this region, other than that described above, must be questioned

considering the variable effects that are manifested in the low-current and zero-

bias regions,

3.41.15 VARIABILITY OF CHARACTERISTICS.

3.41.16 The following charts show the amount of variatio', which must be expected

amo.ig individual tubes. The variability Iybundaries of these were delern.inedfrom

the acceptance limits given (in thle `bptiUJ(atiorn.
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TABLE 3-67. APPLICATION PRECAUTIONS OF JAN-5744WA

Voiltages Dissipation

Heater, 1.3.8, 1.3.17,1.3,22, 1.3.27 Plate, 2.1, 3.1.5
1.3.37, 1.3.51, 1.3.55, 3.1.11

Heater-Cathode, 1.3.30 Current
S~ Plate:Pate: 3 .Control Grid, 1.3.4, 1.3.9. 1.3.23,

High, 3.1.8313 • 3.1.3
7 Low, 3.1.15AC Operation, 1.3.20, 3.1.10 Plate, Low, 1.3.50, 3.1.4, 3.1.9

A28 Volt, 3.1.15 Interelectrode Leakage. 1.3.14

Control Grid Bias: (Gas, 1.3.9, 3.1.3
Lowr3l 1..9 3.1. Control Grid Emission, 1.3.18

Cathode, 2.1.3, 3.1.12 Cathode, Thermionic Instability.

Fixed, 1.3.8, 2.1.3, 3.1.4 1.3.37

Positive Grid Region, 3.1.14 Temperature
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Bulb and Environmental, 3.1.5

dcsisi anice Miscellaneous

Control Grid Series. 1.3.9, 1.3.19. Pulse Operation, 3.1.14
1.3.22, 1.3.23, 3.1.13 Shielding, 3,1.5

Cathode Interface, 1.3.50, 3.1.9 Intermittent Operation, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, Electron Coupling Effects, 1.3.44

2.1.3, 3.1.12 Microphonics, 1.3.56, 3.1.16

3.41.17 Figure 3-248presents the limit behavior of static plate characteristic., for
JAN-5744WA as defined by MIL-E-1/84B dated 16 July 1954.

3.41.18 Figure 3-249 presents the limit behavior of plate transfer data for JAN-
5744WA as defined by MIL-E-i/84B dated 16 July 1954.

3.41.19 DESIGN CENTER CHARACTERISTICS.

3.41.20 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.41.21 Figure 3-250 presents the static plate characteristics of JAN-5744WA.

3,41.22 Figure 3-251preset'tsthe average Sm, Mu and rp characteristics for JAN-
5744 WA.
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SECTION 42

TUBE TYPE JAN-5743/6BAOW

3,42 DESCRIPTION.

3.42 1 The JAN-5749/6BA6W 1,is a 7 pin miniature, remote cutoff plpnlnd,.

3.42.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current, Design Center ............. 300 ma
Cathode ..... .................. Coated Unipotential

3,42.3 MOUNTING. Not specified.
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I 45" ,45' :2 \ 7t
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Figure 3-252. Outline Drawing and Base Diagram of Tube Type JAN-5749/6BA6W

3.42.4 RATINGS, ABSOLUTE SYSTEM.

3.42.5 The absolute system ratings are as follows:
Heater Voltage ................... 6.3 , 1 02, v

* Plate Voltage ... .................. 330 Vdc
Reference MIL-E-1C Section 6.5.1.1 Plate Voltage

Screen Grid Voltage ...................... 150 Vdc
Heater Cathode Voltage .................... i100 v

I/ The values and specification comnments presented in this section are related to

MIL-E-1/8 dated 13 January 1953.

* No test at this rating exists in the specification.
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* Plate Dissipation ......................... 3.3 W

* Screen Grid Dissipation .............. .. 0.7 W

Bulb Temperature .................... 1650C
* Altitude Rating ... .................. 10,000 ft

3.42.6 TEST CONDITIONS AND DESIGN CENTER CRAILACTERISTICS.

3.42.7 Test conditions and design center characteristics are as follows:
Heater Voltage, El ......................... 6.3 V
Plate Voltage, Eb l... .................... 250 Vdc
Control Grid Voltage, Ec .................... 0 Vdc
Screen Grid Voltage, Ec2 .................. 100 Vdc
Suppressor Grid Voltage, Ec3: Tie grid 3 to
negative terminal (of cathode resistor
Cathode Resistance, Rk .................... 68 ohms
Heater Current, If ........................ 300 mA

Plate Current, lb ........................ 11 0 mA
Transconductance, Sm ................. 4400 unihos
Transconductance, Sm at hei -- -20, Rk-0 . 40 umhos

3.42.8 ACCEPTANCE TEST LIMIrS.

3.42.9 Table 3-68 summarizes certain salient requirements sf' forth by the speci-
ficatio n for which acceptance test limits exist. This table is in i, ise intended to
Include all the prope rties for which measurement limit'i are provide( Specification
MIL-E-1/8 dated 13 January 1953 should be referenced to determinie further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.42.10 APPLICATION.

3.42.11 The chart below shows the permissible operating area tor JAN-5749/6BA6W
as defined by the ratings in MIL-E-1/8 dated 13 January 1j53. A discussion of the
permissible operating area for pentodes may be found in paragraphs 3.2.2 through
3.2.7.

* No test of operation at this rating exists in the specification.
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TABLE 3-68. ACCEPTANCE TEST LIMITS OF JAN-5749i6BA6W

MEASUREMENT 1 IMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Current if 275 325 275 325 mA

Transconductan ce 3600 5200 3000 5200 umhos
(1) Sm

Average Sm --- ...--- 17
change Avg At

Transconductance Ef = 5.5 V 3100 - --- --- urnhos
(2) Sm

Transconductance
(3) Sm Eel= -20 Vdc; 5 100 --- --- umhos

Rk = 0; Ck 0

Plate Current Ib 8.5 13.5 ... ... mAde

Screen Current 1c2 --- 5.6 -..-. - mAde

Capacitance Cgl-p Ef = 0 .... .0035 --- --- uuf
(Without shield) Cin Ef = 0 4.4 6.6 ... .-- uuf

Cout Ef = 0 3.5 6.5 .. .--- uuf

Grid Current Icl Eel= -1.OVdc -.. -1.0 --- -1.0 uAdc
,gl= .25 Meg

Heater-Cathode Ihk Ehk = +100 Vdc --- 10 --- 10 uAdce
ILeakage Ihk Ehk = -100 Vdc --- 10 --- -1i) uAd'
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Figure 3-253. Typical Plate Characteristics of JAN-5749/6BA6W;
Permissible Area of Operation

3.42.12 Table 3-69 lists general considerations for the applications uf this type.
The numbers refer to the applicable section or ,.aragraph of this manual.

3.42.13 VARIABILITY OF CHARACTERISTICS.

3,42.14 The follow ng charts showthe amount of variation which may be expected a-
mong individual tub as. The variability boundaries of these were determined from the
acceptance limits given on the specification,

3.42.15 Figure 3-254 presents the limit behavior of static plate characteristics for
JAN-5749/6BA6W as defined by MIL-E-1/8 dated 13 January 1953.
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TABLE 3-69. APPLICATION PRECAUTIONS FOR JAN-5749/6BA6W

Voltages Temperature

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

Heater-Cathode, 1.3.30
Plate: Current

High, 3.2.12
Low, 3.2.3, 3.2.7 Cathode, 1.3.50, 3.2.6, 3.2.13
28 Volt, 3.2.21 Control Grid, 1.3.4, 1.3.9, 1.3.23, 3.2.9
AC Operation, 1.3.20, 3.2.18 Screen Grid, 3.2.3

Screen Grid: Interelectrode Leakage, 1.3.14
Supply, 3.2.8 Gas, 1.3.9, 3.2.9
Protection, 3.2.22 Control Grid Emission, 1.3.18

Control Brid Bias: Thermionic Instability, 1.3.37
Low 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Dissipation
Fixed, 1.3.8, 2.1.3, 3.2.15

Positive Grid Region, 3.2.19 Plate, 2.1, 3.2.4
Contact Potential, 1.3,4, 3.2.9. 3.2.21 Screen Grid, 2.1, 3.2.3, 3.2.8

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode Connection, 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.35, Electron Coupling Effects, 1.3.44,

2.1.3, 3.2.15 Microphonics, 1.3.56, 3.2.23
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Figure 3-254. Limit Plate Characteristics of JAN-5749/6BA6W; Variability of lb
• •.42.l6 Figure 3-25 presents the limit behavior of plate transfer data for JAN-
5749/6BA6W as defined by MIL-E-1/8 dated 13 January 1953.

3.42.17 DESIGN CENTER CHARACTERISTICS.

3.42.18 These typical curves have been obtained from data published by the ori-
ginal RETMA registrant of t his type.

3.42.19 Figure 3-256 presents the Static Plate Characteristics of JAN-5749/6BA6W.

3.42.20 Figures 3 -257, 258and 259 present typical transfer characteristics of JAN-
5749/6BA6W.
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of Eel, Parametric in Ec2
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Figure 3-259. Typical Screen Transfer CharacteristicE of JAN-5749/6BA6W
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SECTION 43

TUBE TYPE JAN-5751

3.43 DESCRIPTION.

3.43.1 The JAN-5751 I/ Is a 9-pin, miniature, high Mu (70), twin triode having
separate cathode connections. The heater may be connected for either series or
parallel operation.

3.43.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ................... 12.6 or 6.3 V
Heater Current, Design Center ............ 17r mA

Cathode ................. Coated Unipotential

3.43.3 MOUNTING. Not specified.

W87'S MAX - 875 MAX-

A a

N SECTION
,", ' I MINIATURE 9gPIN BUTTON E9"I

SECTION; 2' it
Iw P 9 /2 36& 36• 6 -7 66

90, t3 "/2

A t468 0C5

'MEASURF( FROM BASE SEAT TO .040t 002 DIA
BULB TOP-LINL AS DETERMINED 9 PINS

BY RIt.NG GAUGE OF 7/16 I D.

"RE-ER5 70 JETEC PUBLICATION *"EERS TO JETEC PUBLICATION JO-G3i,
J5-62-1, JANUARY 1949 ALL DIME. FEBRUARY 949
,NSION5 IN INCHES

Figure 3-260. Outline Drawing and Base Diagram of Tube Type JAN-5751

I/ The values and specification comments presented in this section are related to

MIL-E-1/10 dated 13 January 1953.
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3.43.4 RATINGS, ABSOLUTE SYSTEM.

3.43.5 The absolute system ratings are as follows:
Heater Voltage ........ *6.3 V * 10% or 12.6 V j '0%•
Plate Voltage ................ ..... 330 W e

Reference MIL-E-IC Section 3.5.1.1 Plate Voltage
Control Grid Voltage, Maximum ............ 0 Vdc
Control Grid Voltage, Minimum ............ -50 Vde
Heater-Cathode Voltage ..................... 100 v

* Plate Dissipation (per plate) ................. 0.8 W
* Dulb Temperature ......................... 165°C
* Altitude Rating ......................... 10.000 ft

3.43.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.43.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ...................... 12.6 V
Plate Voltage, Eb ........................ 250 Vdc
Control Grid Voltage, Eel . ..............- 3 Vdc
Heater Current, If ..... ................. 175 mA
Plate Current, Ib ...... ... . .. . .... . 1.0 ,nAdc
Transconductance. Sm ................. 1200 umhos
Amplification Factor, Mu .......... ...... 70

3.43.8 ACCEPTANCE TEST LIMITS.

3.43.9 Table 3-70 summarizes certain salient requirements set forth by the speci-
fication for whic'i acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specilication
MIL-E-1/10 dated 13 January 1953 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics unless otherwise indicated.

3.43.10 APPLICATION.

3.43.1] Figure 3-261 shows the permissible operating area for JAN-5751 as de-
fined by the ratings in MIL-E-1/10 dated 13 January 1953. A discussion of the per-
mnssible operating area for triodes may be found in paragraph 3.1.2.

3.43.12 Table 3-71 lists general considerations for the application of this type.
The numbers refer to the applicable paragraphs of this Manual.

3.43.13 In addition to the considerations noted above, JAN-5751, as reflected in
Specification MIL-E-1/10, provides limited assurance of operation in the low plate-
voltage, low plate-current region by an acceptance test initially and on life for a-c

* No test of operation at this rating exists in the specification.
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amplification using grid leak bias, 100-volt plate supply, and 0.5 megohm plate-
load resistance. Any operation in this region other than that described above must
be questioned since undesirable effects are common in the low-current and zero-
bias regions.

TABLE 3-70. ACCEPTANCE TEST LIIMITS OF JAN-5751

MEASURE - LIMITS
PROPERTY KENT INITIAL LIFE TEST UNITS

CONDITIONS MIN MAX MIN MAX

Heater Current If 160 190 160 190 mA

Transconductance (1) Sm 900 1600 ... .. umhos

Amplification Factor Mu 55 85 --- --- ----

Plate Current (1) lb 0.4 1.8 --- --- made

Plate Current (1) lb --- 0,6 --- --- mAdc
Difference between
sections

Capacitance Cgp E= 0 1. 1.7 --- --- uuf
(Without shield) CinI Ef =0 1.1 1.7 ..- ... uuf

Section l: Cout Ef = 0 0.23 0.69 ---.. . uuf
Section 2: Cout Ef - 0 0.19 0.53 -- .--- uuf

Grid Current Ic Rg = 1.0 Meg --- 0.4 --- 0.4 uAdc

Heater-Cathode Leakage
lhk Ehk= +100 Vdc --- 10 --- 10 uA Ac
lhk Ehk= -100 Vdc --- -10 -- -.. "Adc

Insulation of Electrodes
R(g-all) Eg-all= -100Vdc 500 --- 250 --- Meg
R(p-all) Ep-all= -300 Vdc 500 --- 250 --- Meg

AC Amplification Ep Eb= 100 Vdc;
Ec= 0 7.5 --- 6.5 --- Vac
Eslg= 0.2Vac
Rp= 0.5 Meg
Rg= 10 Meg

3.43.14 VARIABILITY OF CHARACTERISTICS.

3.43.15 The foilowing charts show variation which must be expected among individual

tubes. The variability boundaries were determined from the acceptance limits given
on the specification.
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TABLE 3-71. APPLICATION PRECAUTIONS FOR JAN-5751

Voltages Current

Heater, 1.3.8. 1.3.171 1.3.22, 1,3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid, 1.3.4, 1.3.9, 1.3.23,

Heater-Caithode, 1.3.30 3.1.3
Plate: Plate, Low, 1.3.50, 3.1.4, 3.1.9

High, 3.1.8 Interelectrode Leý,kage, 1.3.14
Low, ?.1.15 Gas, 1.3.9, 3.1.3
AC Operation, 1.3.20, 3.1.10 Control Grid Emission, 1.3.18
28 Volt, 3.1.15 Cross Currents in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability,
Cathode, 2.1.3, 3.1.12 1.3.37

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Temperature

Resistance

Control Grid Series, 1,3.9, 1.3.14, Bulb and Environmental, .

1.3.22, 1.3.23, 3.1.13 Miscellaneous
C bode Interface, 1.3.50, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3,35, 2.1.3 Pulse Operation, 3.1.14

3.1.12 Shielding, 3.1.5
Dissipation Intermittent Operation, 3.1.9

Electron Coupling Effects, 1.3.44
Plate, 2,J, 3.1.5 Microphunics, 1.3.56, 3,1.16

3.43.16 Figure 3-262presents the limit behavior of static plate characteristics for
JAN-5751 as defined by MIL-E-1/10 dated 13 Januvy 1953.

3.43.17 Figure 3-263 presents the limit behavior of plate transfer data for JAN-
5751 as defined by MIL-E-1/10 dated 13 January 1953.

3.43.18 DESIGN CENTER CHARACTERISTICS.

3.43.19 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.43.20 Figure 3-264 presents the static plate cha.,racteristics for JAN-5751.

ual
:ren
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WADC TR 55-1 
3-318



PLATE VOLTS M0V DC~

EI 12 6 op 6 SNvAC

IL

S/ REtMA LINE ,o

]4M

/ /"
Eb 250V AREA -Ji£

S,, MAX 
£

Ib MAX - -2

•. A.

-SM MINE

IbMIN

-B-4 0.
-54-3 -2 -i 0

CONTROL G0 OD VOLTAGE
Figure 3-263. Limit Behavior of Transfer Data for Tube Type JAN-5751

6
5 - --Ef 6 3__ VAtC -T ..

U 2

I
9

Y 100 150 200 Z50 300 1ý0
,LATI VOLTAA IN VOLTS

Figure 3-264. Typical Static Plate Characteristics of Tube. Type JAN-5751
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SECTION 44

TUBE TYPE JAN-5784WA

3.44 DESCRIPTION.

3.44.1 The JAN-5784WA 1/ is a flat-press, seven-lead, subminiature, dual-con-
trol, pentode having a design center transconductance value oi 3200 mnicromhos.

3.44.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current .................. 183 to 217 mA
Cathode ................... Coated Unipotential

3.44.3 MOUNTING. Not specified.

I3

REFERE,4CE MARK "
(RED DO7) TRO OO:

ADJACENT TO 
L 'O

PIN I ANY NUMBER o0
J 400 MAE

STINNEO WITHIN

-' 050 OR LESS OFULEADS ARE THE GLASS PRESS 1 2 3 4 5 6 7
SPACED AT P 02 H H 03 K 0I"•MULTIPLES L. EADS2

OF 046 .0,, + Di002S.v~w_ O01 DIA.

SDIMENSIONS 0000-

IAMAX--r-#---rlDIA.MET ERj
1 .500 1_2__l_.o j~ .40

ALL. DWIENSIONS IN INCHES

* MEASURE FROM BASE SEAT TO BULB TOP-LINE AS DETERMINED BY RING GAGE OF ,210 t .00!

* LEAD DIAMETER TOLERANCE SHALL GOVERN IWEEN .050 FROM THE GLASS TO .250 FROM THE GLASS,

' ALTERNATIVE LEAD LENGTH SMALL SE .200 •t .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT

CONTRACT OR TSS. CUT LEADS SHALL BE ESSENTIALLY SQUARE CUT AND) THE MAXIMUM BURR SHALL

BE 003 INCREASE OVEI THE ACTUAL LEAD DIAMETER.

Figure 3-265. O•utline_ Drawin-- and Ba-se Diagram of Tube Type JAN-5784WA

I.. The values and specification comments presented in this section are relz4.d to
- MIL-E-1'88B dated 23 August 1955.
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3.44.4 RATINGS, ABSOLUTE SYSTEM.

3.44.5 The absolute system ratings are as follows:
Heater Voltage ................. 6.3 V ± 0.6 V
Plate Voltage ...................... 200 Vdc

itefr-'nce MIL-E-IC Section 6.5.1.1 Plate Voltage
Screen Voltage ......... ............ 155 Vdc
Suppressor Grid Voltage ............. . . 30 Vdc

* Plate Dissipation ......................... 1.85 W
* Screen Dissipation ........................ 0.85 W

Heater-Cathode Voltage ..................... 200 v
* Cathode Current, Maximum ............... 20 mAdc
* Cathode Current, minimum ............ 0.5 mAde
* Bulb Temperature .................... 265 C

Altitude Rating . ................... 60,000 ft

3.44.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.44.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef .................... 6.3 V
Plate Voltage, E. ................... .120 Vdc
Control Grid Voltage, Ecl .............. -2.0 Vdc
screen Grid Voltage, Ec2 ............. 120 Vdc
Suppressor Grid Voltage, Ec3 ....... 0 Vdc
Heater- Cathode Voltage ................ .. Vdc
Plate Current, lb.................... 5.2 mAde
Transconductance, Sm .............. 3200 umhos

3.44.8 ACCEPTANCE TEST LIMITS.

3.44.9 Table 3-72 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the prope1 4 ies for which measurement limits are provided. Specification
MIL-E-1/88B dated 2Z Auguist 1955 should be referernced to determine further as-
surance of satisfactory operation in art:7 specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

* No test at this rating exists in the specification.
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Table 3-72. ACCEPTANCE TEST LINITS OF JAN-S784WA

MEASUREME.T " IMITS U
PROPERTY CONDITIONS INITIAL LIFE TEST

______ _MIN MAX MINJMAX ~

Heater Current If 183 217 183 217 mA

'Iranscorductance 2500 4500 -- - - ihn)s

(1) Sm2

Chan ,, in Sin ... .. 25
individuals

'Fran scondut t a nice
(2) S--- 15 --- 20(2) AEf

Pliate Current (I) Iii 2.5 9.0 ... ... madi

Plate Current (2) l1) Ee3 -15 Vdc . ... 20 ... ... uAdc

Screen Grid
Current I(2 7.0 ... ... mAd,'

('a)p c ita nce C(Il N (1 - - - 0.03( -... .. ul,
(Shielded as ('in Ef 0 3.5 5.5 o

Spec if ted) Cout El 0 2.8 4.1 -.... -.. urf

Grid Current (1) Ic 0 -0.', 0 -0.9 uAdc h

Heater-('athode Thk Ehk 100 Vdu . ... 10 --- 20 uAdh

Leakage Thk Ehk 100 Vdr --- -10 --- -20 uAdctI

Electrodes R(g-ill) Egl-a 11- lO0Vd1' 100 --- 50 --- Meg

hisulation R(i)-ali) Ep-all _-300 Vdc 100 --- 50 - MeI z
R(g3-all) Eg,3-all ---lOOVdu 100 --- 50 Me

3.44.10 APPLICATION.

3.44.11 Figure 3-266 shows the permissible operating area for JAN-5784WA as
defined by the ratings in MIL-E.1/88B dated 23 Aug-ust i1 5. A discussion of the
permissible operating area for pentodes may be found in pa, graph 3.2.2.

3.44.12 Tible 3-73 lists general considerations for the applications of this type.
The numbers refer to the applicable paragraphs of this Manual.

3.44.13 VARIABILITY OF CIA RACTE FsiCS.

3.44.14 The following charts define the extent of variation which may be expected
among individual tubes. The variability Xoundaries were determined from the ac-
ceptance limits given on the specification.
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TABLE 3-74 APPLICATION PRECAUTIONS FOR JAN-5784WA

Voltages Current

Heater, 1.3.8, 1.. 17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55. 3.2.14 Conathode, 1. 3.40 , 3.9. 3.2.13

Heatr-Cahod , 1..30Control Grid, 1.3.4, 1.3.9. 1,3.23.
Heater-Cathode, 1.3.30 3.2.9
Plate. Screen Grid, 3.2.3
Hih, 3.2.1.2. interelectrode Leakage, 1.3.14
Low, 3.2.3, 3.2.7 Gas, 1.3.9, 3.2.9

Control Grid Emission, 1.3.18
AC Operation, 1.3.20, 3.2.18 Cathode, Thermionic Instability,

Screen Grid: 1.3.37
Supply, 3.2.8
Piotection, 3.2.22

Control Grid Bias:
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Plate, 2.1, 3.2.4
Cathode, 2.1.3, 3.2.15Casithode, 2.1 i, 3.2.15 Screen Grid, 2.1, 3.2.3, 3.2.8

Positive Grid Region, 3.2.19

Contact Potential, 1.3.4, 3.2.9, 3.2.21 Miscellaneous

Resistance
L, ,,Pulse Operation, 3.2.19

Control Grid Series, 1.3.9, 1.3.19, Shie 3.2.4

1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Serits, 3.2 3, 3.2.17 Irmode Onetion, 3.2.20

Cathode Interface, 1.3.50, 3.1.9 Tron Coupling Ees.34

Cathode, 1.3.33, 1.3.34, 1.3.35, Electron Coupling Effects, 1.3.44

2.1.3, 3.2.15 Microphonics, 1.3,56, 3.2.23

Temperature

Bulb and Environmental, 3.2.4

3.44,15 Figure3-267 presents the limit behavior of static plate characteristics for
JAN-5784WA as defined by MIL-E-1/88B dated 23 August 1955,

3.44.16 Figure 3-268 presents the limit behavior of static screen grid character-
istics for JAN-5784WA.

3.44.17 Figure 3-269 presents the limit behavior of plate transfer data for JAN-
57b4WA as defined by MIL-E-1/88B dated 23 August 1955.

3.44.18 Figure 3-270 presents the limit behavior of screen t ransfer data for
JAN-5784WA.

3.44.19 DESIGN CENTER CHARACTERISTICS.

3.44.20 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.
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3.44.21 Figure 3-271 presents the static plate characteristics of JAN-5784WA.

3,44.22 Figure 3-272 presents the typical plate transfer data for JAN-5784WA.

3.44.23 Figure 3-273 presents the typical suppressor transfer data for JAN-5784WA.

14 t

Eft6 3 V
Ec2: 120V

Ec3aOV
12

meX

.. x
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0 50 100 15O 200 260
PLATE VOLTAGE IN VOLTS

Figure 3-266. Typical Static Plate Characteristics of Tube Type JAN-5784WA;
Permissible Area of Operation
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Figure 3-267. Limit Plate Characteristics of Tube Type JAN-5784WA.
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Figure 3-269. Typical Transfer Characteristics of Tube Type TAN-5784WA;
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Figure 3-273. Typical Transfer Characteristics for Tube Type JAN-
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SECTION 45

TUBE TYPE JAN-5814A

3.45 DESCRIPTION.

3.45.1 The JAN-5814A 1/ is a 9 pin miniature medium-mu twin triode having separate
cathode connections. The heater may be connected for either series or parallel
operation.

3.45.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ................... 12.6 or 6.3 V
Heater Current, Design Center ....... 175 or 350 mA
Cathode ................... Coated Unipotential

3.45.3 MOUNTING. Not specified.
*ALFD C0441-0( tiO1 45

11 ft -. ti2

, • A" 4 003

040 002 DfA

090*: 3%'9 PINS

: : MINIATURE~IN 14blu'l T 41 # L9 I**

9 PIN ,'JNIATLUA

6,-7
6-2 Nf I 10 JCTFC PUkICATiON J5 G2 1,

JANUAPY 1949

1#140• to J(19- PU CU(AIION JQG),0

FIUMVU Y 1949

Figure 3-274. Outline Drawing and Base Diagram of Tube Type JAN-58141L

3.45.4 RATINGS, ABSOLUTE SYSTEM.

3.45.5 The abeolute system ratings are as follows:
Heater Voltage ............ 6.3 ± .6 or 12.6 1 1.3 V

* Plate Voltage ....................... 330 Vdc
Reference MIL-E-1C Section 6.5.1.1 Plate Voltage

Grid Voltage, Maximum .................. 0 Vdc
* Grid Voltage, Minimum ................ -55 Vdc

Heater-Cathode Voltage .................. 100 v
Grid Series Resistan e (per grid) .......... 0.5 Meg

* Cathode Current (per cathode) ............. 22 mA
* Grid Current (per grid) .................... 5 mA

N, test at this rating exists in the specification.

1/ The values and specification comments presented in this section are related to
MIL-E-1/12A dated 23 December 1955.
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Plate Dissipation (per plate) .............. 3.0 W
Bulb Temperature .................... 1650C
Altitude Rating .................... 60,000 It

3.45.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.45.7 Test conditions and design center characteristics are as follow'i.
Heater Voltage, Ef .................... 12.6 V
Plate Voltage, Eb .................... 250 Vdc
Grid Voltage, Ec ................... -8.5 Vdc
Heater-Cathode Voltage, Ehk ............... 0 V
Heater Current, Ia..................... 175 mA
-'late Current, Ib .................... 10.5 mA
Transconductance, Sm ............... 2200 umhos
Amplification Factor, ................ 17

3.45.8 ACCEPTANCE TEST LIMITS.

3.45.9 Table 3-74 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
M]L-E-1/12A dated 23 December 1955 should be referenced to determine further
assurance of satisfactory operation in any specific applicatV.in. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.45.10 APPLICATION.

3.45.11 Figure 3-275 shows the permissible operating area for JAN-5814A as de-
fined by the ratings in MIL-E-1/12A dated 23 December 1955. A discussion of the
permissible operating area for triodes may be found in paragraphs 3.1.2 through
3.1.6. "___

It 63 VOLTS

/ ,

30
30, , t> O I . .. .-

jA TOT

IpArj VOLTlAGEIN• VCXTS

Figuie 3-275. Typical Plate Characteristics for JAN-5814A; Permissible Area of
Operation
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TABLE 3-74. ACCEPTANCE TEST LIMITS OF JAN-5814A

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

____ ___MIN MAX MIN IMAX
HeaterCurrent If 160 190 160 f 193 mA

'ITransconductance
WB Sin 1750 2650 ... ... unhos

( ntan{g'( in tn

iidiv'iduatIs ... ... --- 15 '

Transconductance
(2) •sn --- 15 --- 15 ,

Change in --- 10 '

Averagýe Avg A Sm

Amplifi(-at ion
Factor Mu 15.5 18.5 ... ...

Transco) n(IIUtanIC
(3) Sm Eb - 100 Vdc; 2500 4f"' -- --. umhos

Plt urrentPlate C (,1) lbll

(1) 11 6,5 . 14.5 ... .. . nLAde

Plate Current
(2) lb Ev = 30 Vdc --- 20 ... ... uAdc

Rp = 0.1 Meg

Plate Current
(3) 11) Ec = - 18 Vdc 5 ..--- --- uAdc

Plate Current
difference (1) D1 --- 3.5 ..-. .-- mAdy
between sections

Capacitance ( ' Ef = 0 1.20 1.80 .. --.- uuf
(no shield) Cin Ef = 0 1.25 1.95 .--.-- uuf

Coutl Ef = 0 0.30 0.70 --- .. . uuf
Cout2 Ef = 0 0.20 0.60 --- --- uuf

Grid Current Ic Rg = 0.5 Meg 0 -0.5 0 -0.5 uAdc

Grid Emission Isc Ef = 15.0 V --- -1.5 ---.. uAdc
Ec = -30 Vdc

Rg = 0.5 Meg

Heater-Cathode lTl; Ehk = +100Vdc --- 7 --- 7 uAdc
Lcakagie hik Ehk = -100 Vdc - --. J. 7 -- -7 uAdcj

Insulation of
Electrodes; H0-all gall 10  d 250 J ---- Mm'

Rp-all Ep-all- -300VdcL 500 --- 250 -____- Me ,
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3.45.12 Table 3-75 lists general considerations for the applications of this type.

The numbers refer to the applicable section or paragraph of this Manual.

TABLE 3-75. APPLICATION PRECAUTIONS FOR JAN-5814A

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid, 1.3.4, 1.3.9, 1.3.23,

Heater-Cathode, 1.3.30 3.1.3
Plate: Plate, Low, 1.3.50, 3.1.4, 3.1.9

High, 3.1.8 Interelectrode Leaxage. 1.3.14
Low, 3.1.15 Gas, 1.3.9, 3.1.3
AC Operation, 1.3.20, 3.1.10 Control Grid Emission, 1.3.18
28 Volt, 3.1.15 Cross Currents in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability,
C'athode, 2.1.3, 3.1.12 1.3.37

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Temperature

Resistance Bulb and Environmental, 3.1.5

Control Grid Series, 1.3.9, 1.3.19,
1.3.22, 1.3.23, 3.1.13 Miscellaneouo,

Cathode Interface, 1.3.50, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3, Pulse Operation, 3.1.14

3.1.12 Shielding, 3.1.5
Intermittent Operation, 3.1.9

Dissipation Electron Coupling Effects, 1.3.44

Plate, 2.1, 3.1.5 Microphonics, 1.3.56, 3.1.16

3.45.13 VARIABILITY OF CHARACTERISTICS.

3.45.14 The following charts show the amount of variation which must be expected
between individual tubes. The variability boundaries were determined from the ac-
ceptance limits given on the specification.

3.45.15 Figures 3-276 and 3-277 below present the limit behavior of static plate
and transfer characteristics for JAN-5814A as defined by MIL-E-1/12A dated 23
December 1955.
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Figure 3-276. Limit Plate Characteristics for JAN-5814A; Variability of Ib
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Figure 3-277. Limit Transfer Ch~racteristics fer JAN-5814A

3.45.16 DESIGN CENTER CHARACTERISTICS CF JAN-5814A.

3.45.17 The typical curves shown in figures 3-278, 279, 280 and 281 have been
obtained from current data being published by the original RETMA registrant of this
type.
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SECTION 46

TUBE TYPE JAN-5829WA

3.46. DESCRIPTION.

3.46.1 The JAN-5829WA I/ is a 7-lead, pinch-press, subminiatur ', double diode.

3.46.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current, Design Center ....... mA 138 to 162

Cathode ................... Coated Unipotential

3.46.3 MOUNTING. Not specified.
LEAD CONNECTIONS

4 b I / L'IDI N

ii $ awn

I

ofC ldC DW 8M

-. -- W5 0 D BASE )PINCH PRESS

.3 •DIMENSIONS,,, 111 I I B IDIAMETER
$ f - - 1L , 4 _~l,,

" tA &x.I DIM I¶TOL CMX.AX..
1 . .. . Ic M XD Axj

L Ya__LL3oo_ _'T-oo .40.25
ALL DIMENSIONS IN INCHES

# MEASURE FROM CASE SEAT TO BULd TOP-LINE AS DETERMINED BY RING GAGE OF 210 - .001

* LEAD DIAMETER TOLERANCE SHALL GOVERN BETWEEN .050 FROM THE GLASS TO .250 FROM THE GLASS.

ALTERNATIVE LEAD LENGTH SHALL BE .200 , .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT

CONTRACT OR TSS. CUT LEADS SHALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM BURR SHALL

BE 003 INCREASE OVER THE ACTUAL LEAD DIAMETER.

... WHEN SPECIFIED ON THE TSS

'• APPLIES TO PINCH PRESS TYPES ONLY f02 MIN.)

"GROUND LEAD OVERLAPPED BY SHIEtD BY A MINIMUM OF .04

SHIELD TO GROUND WIRE MAY BE FROM EITHER SIDE OF THE MAJOR L)IMENSJON ALTERNATIVE

CONSTRUCTION: UNUSED OR EXTRA RANDOM LEAD IN PRESS OR BUTTON MAY BE FOLDED BACK AND

WRAPPED AROUND BULB TO MAKE CONTACT WITH SHIELD.

Figure 3-282. Outline Drawing and Base Diagram of Tube Type JAN-5829WA

1/ The values and specification comments presented in this section are related to

MIL-E-l/292A dated 23 December 1955.
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3.46.4 RATINGS, ABSOLUTE SYSTEM.

3.46.5 The absolute system ratings are as follows:

Heater Voltage ................ .6.3 ± 0.3 V
Plate Supply Voltage (per plate) ........... 130 Vac
Peak Inverse Plate Voltage (per plate) ....... 360 v
Heater-Cathode Voltage ................... 360 v
Steadv State Peak Plate Current (per plate) .... 33 ma
Output Current (per plate) ........... .... 5.5 mAdc
Transient Peak Plate Current (per plate) ...... 175 ma

* Bulb Temperature ...................... 2200 C
* Altitude Rating .................... 60,000 ft

3.46.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.46.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ..................... 6.3 V
Plate Supply Voltage (per plate), Epp ....... 117 Vac
Load Resistance (Unity Power Factor), RL. 14,000 ohms
Load Capacitance, CL. .......... .......... 8 uf
Heater Cathode Voltage .................. 0 V

3.46.8 ACCEPTANCE TEST LIMITS.

3.46.9 Ta.ble 3-76 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table Is in no wise intended to
include all the properties for which measurement limits are provided. Specifi-
cation MIL-E-1/292A dated 23 December 1955 should be referenced to determine
further assurance of satisfactory operation in any specific application. Measurement
conditions are the same as stated under Test Conditions and Design Center Char-
acteristics, unless otherwise indicated.

3.46.10 APPLICATION.

3.46.11 SIGNAL RECTIFIER SERVICE. In the application of JAN-5829WA in signal
rectifier service, Figure 3-283 relates boundaries of permissible operation and the
questionable are.. of operation, to the plate characteristic. Permissible steady
state peak plate current is limited to 33 milliamperes per plate, to define boundary
(1), and d-c output current is limited to 5.5 milliamperes per plate to define bound-
ary (2). Area (3) is defined as questionable from the standpoint of uniformity and
stability of plate current in low-level signal rectifier applications. Although the
specification enforces a control on plate current balance between the two sections
to within 5 microamperes under MIL-E-I test conditions, there is little assurance
of such balance under conditions of heater operation differing from test conditions.
Reference should be made to paragraphs 1.3.5 through 1.3.8 for a review of the be-
havior of initial electron velocity and contact potential in tubes in general, where
the control grid currents discussed are equivalent to plate currents in signal diode
application.

* No test at this rating exists in the Specification.
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3.46.12 SUPPLY VOLTAGE RECTIFIER SERVICE. Rating Charts 1, 11, and Ill
(Figures 3-284, 285 and 286) represent areas of permissible operation within which
any application of the JAN-5829WA must fall. Requirements of all charts must be
satisfied simultaneously in capacitor-Input filter applications.

TABLE 3-76. ACCEPTANCE TEST LIMITS OF JAN-5829WA

PROPERTY MEASUREMENT LIMITS
CONDITIONS INITLAL LIFE TEST

MIN MAX MIN MAX

Heater Current if 138 162 135. 165 mA

Plate Current lb Ebb=0; 2 20 -- uAdc
Rp = 40,000

Difference between
sections L lb --- 5 --.-. uAdc

Operation lo See Note Below 9.0 --- 7.0 .... mAde

Emission Is E1 - 6.5 Vdc 15 ... ..- .. mAde

Capacitance Cp-p Ef 0 0.06 0.12 --- uuf
(Without Shield)

Cpl-h~kl+sd Cpl-all Ef = 0 1.9 3.5 --- uuf
(except p2 )

Cp,-h+k2+sd Cp2-al! Ef = 0 1.7 3.3 uuf
(except pl)

Ckl..h+pl+sd Ckl-all Ef = 0 2.4 4.2 --- --- uuf
Ck2-h+p2+sd Ck2-all Ef = 0 2.8 4.6 .. ... uuf

Ckl-h EI= 0 1.1 2.2 - .--- uuf
Ck2-h El = 0 1.3 2.5 --- --- uuf

Heater-Cathode Ihk Ehk -l100Vdc --- 10 0 20 uAdc
Leakage Ihk Ehk= -100fVdc --- -10 0 -20 uAdc

Insulation of Electrodes
R(p-all) Ep-all = -300Vdc 1 100 --- 50 Meg

Note: In a full wave circuit, adjust Zp (per plate) so that a tube having
Etd a 5. 5 Vdc at 15 mAdc (per plate) gives an Jo = 10 mAdc. The
minimum peak plate current shall be 25 ma.
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Figure 3-283. Permissible Limits of Operation for Tube Type JAN-5829WA
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3.46.13 RATING CHART I. Rat'-.g Chart I (Figure 3-284) is based on maximum
rated peak inverse voltage per plate (epx) of 360 volts and maximum rated d-c out-
put current per plate (Io/p) of 5.5 milliamperes. Point C corresponds to the occur-
rence of these two ratings permissible under choke-input filter conditions. Point
E is based on l'e test conditions. The area CDE is limited to choke-input filter
application.

3.46.14 RATING CHART 1I. Rating Chart 11 (Figure 3-285), for capacitor-input
filter applications is based on maximum rated d-c output current per plate (lo/p)
and maximum rated steady state peak plate current (ib) of 33 milliamperes per plate.
Rectification efficiency is equal to

Eo

r2 Eppip

and must not exceed 0.67 under conditions of maximum rated d-c output current.

3.46.15 RATING CHART I1. Rating Chart III (Figure 3-286), for capacitor-input
filter applications, is based on maximum rated surge current (i surge) of 175 milli-
amperes per plate. Minimum permissible series resistance (Rs) is approximately
900 ohms per plate under conditions of maximum permissible supply voltage per plate.

3.46.16 OTHER CONSIDERATIONS.

3.4o. HEATER VOLTAGE. See paragraph 3.4.8 for a discussion of heater volt-
age con ierations.

3.46.18 LOW ELECTRODE CURRENT. For a discussion of low-electrode-current
considerations, see paragraph 3.4.7.

3.46.19 TYPICAL CHARACTERISTICS.

3.46.20 Figure 3-287 presents the static platrs characteristics of JAN-5829WA, re-
producted from data published by the original RETMA registrant of the type. The
-- ent of variation which may be exhibited among individual tubes cannot be derived
from the specification which provides only a minimum limit on emission.
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SECTION ;11

TUBE TYPE JAN-5840

3.47 DESCRIPTION.

3.47.1 The JAN-5840 I/ is an 8-lead, button- base, subminiature, sharp-cutoff
pentode havingadesign center transconductance of 5000 micrombos. The JAN-5840
is similar in plate characteristics to JAN-5702WA and the miniature type JAN-5654/
6AK5W.

3.47.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ....................... 6.3 V
Heater Current, Design Center ........... 150 mA
Cathode .................... Coated Unipotential

3.47.3 MOUNTING. Not specified.

40 0 \. ' |

40v 40

40 3 6 4?*

AnKG P T3

6 LEADSli , -
+002 BASE 5U8-

.017-.'OO DIA. MINIATURE

6 8 PIN WITH3 LONG LEADS
i i - l, +.002

-INy .017?.$-2~T h ~~T h DA~flI - .001
AMAX, IM T A""' DIAMETER
1,375 1 1.075 1 .W 1 .400 TINNED WITHIN

INCE.050 OR LESS OF
THE GLASS PRESS ----- i .

MEASURE FROM SASE SEAT TO DULA TOPLINE AS DEITRMINW BY UNG GAGE OF .210 ± .101
* LEAD DIAmeTER TOtlACE SHALL Ooy WS,0I oic FOM THE GLASS TO .250 FROM THE GLASS.

,, ALTRNATrVE LEAD LENGTH SMALL SE .200 ± .015 WHEN CUT IFADO, ARE RhIWRED BY PRIOCUWNT

CONTRACT OR TSS. CUT LEADS SMALL S ES.,.NTiALLt 3IQUAR/E CUT *ND THE MAXIMUM SU1R SHALL
SE .003 INCREASE OVER THE ACTUAL LEAD DIA•rM.

Figure 3-288. Outline Drawing and Base Diagram of Tube Type JAN-5840

I/ The values and specification comments presented in this section are related to
MIL-E-1/140B dated 25 August 1955.
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3.47.4 RATINGS, ABSOLUTE SYSTEM.

3.47.5 The absolute system ratings are as follows:
Heater Voltage ................... 6.3 V A .3 V
Plate Voltage ....................... 165 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Control Grid Voltage, Maximum ............ 0 Vdc
Control Grid Voltage, Minimum -...........55 Vdc

* Screen Grid Voltage ................... 155 Vdc
* Suppressor Grid Voltage ................ 22 Vdc

Heater-Cathode Voltage .................. 200 v
Control Grid Series Resistance ........... 1.1 Meg

** Cathode Current, Maximum ............ 16.5 mAdc
Plate Dissipation ...................... 0.80 W
Screen Grid Dissipation ............... 0.35 W
Bulb Temperature .................... . 220°C
Altitude Rating ...................... 60,000 ft

3.47.6 "EST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.47.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ...................... 6.3 V
Plate Voltaga, Eb ................... 100 'de
Screen Grid Voltage, Ec 2 ............. 100 Vdc
Suppressor Grid Viltage, Ec3.............. 0 Vdc
Cathode Resistance, Rk ............... 150 ohms
Heater Current, If ..................... 150 mA
Plate Current, lb ................... 7.5 mAdc
Transconductance, Sm ............... 5000 umhos

3.47.8 ACCEPTANCE TEST LIMITS.

3.47.9 Table 3-77 summarizes certain salient requirements Fet forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
iaclude all the properties for which nieasuremnt it limits are provided. Specification
MIL-E-1/140B dated 25 August 1955 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement conditions
are the same as stated under Test Conditionz and Design Center Characteristics,
unless otherwise indicated.

* No test at this rating exists in the specification.

* Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current.
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TABLE 3-77. ACCEPTANCE rEST LIMITS OF JAN-5840

MEAbURE- T. L T T T
PROPERTY MENT INI L TET UNITS

CONDITIONS MIN MAX MIN MAX

Heater Current If 140 160 138 164 mA

Transconductance (1) Sm 4200- 5800 --- --- umho.i
Change in Sm

Sindividuals " -t - -- - -- 20 %

Plate Resistance rp 0.175 -- -- Meg

Plate Current (1) Ib 5.5 9.5 --- --- mAdc

Screen Grid Current Ic2 1.5 3.3 --- --- ,Adc

Capacitance Cgl-p Eft- --- 0.015 --- --- uuf
(Shielded as Cin Ef = 3.5 4.9 --- --- uuf
Specified) Cout Ef = 0 2.9 3.9 --- --- uuf

Control Grid Current Icl Rgi. 1.0 Meg 0 -0.3 0 -0.8 uAdc

Heater-Cathode Leakage
Thk Ehku +10OVdc 5.0 --- 10.0 uAdc
Ihk Ehk- -100 Vdc -5.0 --- 1-10.0 uAdc

Insulation of Electrodes
R(gl-all) Egl-all- -o0V 1
R(p-all) Ep-all = -300Vdc 100 50 Meg

3.47.10 APPLICATION.

3.47.'11 Figure 3-289 shows the permissible operating area for JAN-5840 as de-
fined by the ratings in MIL-E-l/140B dated 25 August 1955. A discusilon of the
permissible operating area for pentodes may be found in paragraph 3.212.

3.47.12 Table 3-78 lists general considerations for the applications of this type.
The numbers refer to the applicable paragraphs of this Manual.

3.47.13 VARIABILITY OF CHARACTERISTICS.

3.47.14 The following charts show the variation which must be expected among in-
dividual Atubes. The variability boundaries were determined from the acceptance
limits given on the specification.

3-47-15 Figure 3-290 presents the limit behavior of static plate characteristics for
JAN-5840 as defined by MIL-E-l/140B dated 25 August 1955.

WADC TR 55-1 3-345



TABLE 3-78. APPLICATION PRECAUTIONS FOR JAN-5840

Voltages Temperature

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Bulb and Environmental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

Heater-Cathode, 1.3.30 Current
Plate:

High, 3.2.12 Cathode, 1.3.50, 3.2.6, 3.2.13
Low, 3.2.3. 3.2.7 Control Gr.d, 1.3.4, 1.3.9, 1.3.23,
28 Volt, 3.2.21 3.2.9
AC Operation, 1.3.20, 3.2.18 Screen Grid, 3.2.3

Screen Grid: Interelectrode Leakage, 1.3.14
Supply, 3.2.8 Gas, 1.3.9, 3.2.9
Protection, 3.2.22 Control Grid Emission, 1.3.18

Control Grid Bias: Cathode, Thermionic Instability, 1.3.37
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Dissipation
Fixed, 1.3.8, 2.1.3, 3.2.15

Positive Grid Region, 3.2.19 Plate, 2.1, 3.2.4
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Screen Grid, 2.1, 3.2.3, 3.2.8

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.J.9 Triode Connection, 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3 Electron Coupling Effects, 1.3.44

3.2.15 Microphonics, 1.3.56, 3.2.23

3,47.16 Figure 3-291 presents the limit behavior of static screen grid chk -acter.
istics for JAN-5840.

3.47.17 Figure 3-292 presents the limit behavior of plate transfer data, for JAN-
5840 as defined by MIL-E-1/140B dated 25 August 1955.

3.47.10 Figure 3-293 presents the limit behavior of screen grid transfer data for

JAN-5840.

3.47.10 DESIGN CENTEP CHARACTERISTICS.

3.47.20 These typical curves have been obtained from data published by the origi -

nal RETMA registrant of this type.

3.47.21 Figure 3-294 presents the static plate cha, acteristics of JAN-5840.

WADC TR 55-1 3-346



3..17.22 Figure 3-295 and 3-296 present the typical plate and screen transfer
characteristics for JAN-5840, and Sm and Rp Characteristics.
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Figure 3-289. Typical Static Plate Characteristics of Tube Type JAN-
5840; Permissible Area of Operation
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Figure 3-290. Limit Behavior of Tube Type JAN-5840, Static Plate Data;
Variability of lb
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SECTION 48

TUBE TYPE JAN-5896

3.48 DESCRIPTION.

3.48.1 The JAN-5896 I/ is an 8-lead, button-base, subminiature, double diode.

3.48.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ....................... 6.3 V
Heater Current, Design Center ............ 300 mA
Cathode .................. Caoted Unipotential

3.48.3 MOUNTING. Not specified.

400 40 A

40" 3 6 40O

21. T3

40 i1~ 400 Sd )p4 5

•,.235 4

8 LEADS 2K 2 K

+.002 BASE SUB-
.017 _ 1001 DIA. \-- -MINIATURE

8 PIN WITH
--N LONG LEADS

A SONS .0174.00
:]H 6K• ]~. I• AAX' DIAMETER

ALL 4 I IN INCHE TINNED WITHIN I
.050 OR LESS OF

THE GLASS PRESS
# ASUIE FROM NAE SEAT TO UILl TOP-LINE AS DETERMINED NY MING GAGE OF .210 . .001.

*LEAD DIAZMB TCLR4CE SMALL ODVlN IfW21N ,090 FROM THE GLASS TO .250 FROM THE GLASS.

, ALTENATIVE LEAD LMN"TH SMALL K .20W ± .015 WHEN CUT LEADS AJM REQUIRED NY PROCUREMENT
CONTRACT Ot TSS. CUT LEADS SHALL K ESSENTIALLY SQUARE CUT AND THE MAXIMUM l SHALl
BE .003 INCREASE OVER THE ACTUAL LEAD DIAMhER.

Figure 3-297. Outline Drawing and Base Diagram of Tube Type JAN-5896

• Difficulty may be encountered if this tube is operated foe long periods of time
with very small values of cathode current.

I/ The values and specification comments presented in this section are related to

M]L-E-1/174C( dated 23 June 1955.

WADC TR 55-1 3-352



3.48.4 RATINGS, ABSOLUTE SYSTEM.

3.48.5 The absolute system ratings are as follows:
Heater Voltage . ................... 6.3 ± .3 V
Peak Inverse Plate Voltage 460 v
Heater-Cathude Voltage .................. 360 v
Steady State Peak Plate Current (per plate) ... 60 ma
Output Current (per plate) ............. 10 mAde
Transient Peak Plate Curreit (per plate) ..... 350
Bulb Temperature .................... +220 C
Altitude Rating ..................... 60,000 ft

3.48.6 rEST CONDITIONS AND DESIGN CCIUTER CHARACTERISTICS.

3,48.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ..................... 6.3 V
Plate Supply Voltage (per plate), Epp ....... 165 Vac
Load Resistance (Unity Power !'actor) RL.. .11,000 ohms
Load Capacitance, CL ................... 8 uf
Heater Current, If .................... 300 mA

3.48.8 ACCEPTANCE TEST LIMITS.

3.48.9 Table 3-79 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table Is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/174C dated 23 June 1955 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditionsare the same as stated under Test Conditions and Design Center Character-
istics, unless otherwist indicated.

3.48.10 APPLICATION

3.48.11 SIGNAL RECTIFIER SERVICE. In the application of JAN-5896 in signal
rectifier service, Figure 3-298 relates boundaries of permissible operation and the
questionable area of operation, to the plate characteristics. Permissible steady-
state peak plate current is limited to 60 milliamperes per plate, to define boundary
(1), and d-c output current is limited to 10 millIampereb per plate to define bound-
ary (2). Area (3) is defined as questionable from the standpoint of uniformity and
stability of plate current in low-level signal rectifer applications. Although the
specification enforces a control on plate current balance between the two sections
to within 5 microamperes under MIL-E -1 test conditions, tht re is little assurance
of such balance under conditions of heater operation differ.nr" 4rom test conditions.
Reference should be made to section 1.3.4 for a review ox the behavior of initial
electron velocity and contact potential in tubes in general, where control grid currents
discussed are equivalent to plate currents ini signal diode application.

3.48.12 SU.'PLY VOLTAGE RECTIFIER SERVICE. Rating Charts I, 11 and III
(Figures 3-299 through 3-301 ) represent areas of permissible ojperation within
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which any application of the JAN-5896 must fall. Requirements of all charts mustbe satisfied simaultaneously in capacitor-input filter applications.

TAELE 3-79. ACCEPTANCF TEST LIMITS OF JAN-5896

MEASURE- LIMITS
PROPERTY MENT INITIAL LIFE TEST UNITS

CONDITIONS MINtMAX MIN MAX

Heater Current If 280 j320 276 328 mA

Operation 1o See note below 16 .--- --- M Adz
Change in
Individual 0o -- - 14 .:ALdc

Plate Current Ib Ebb = 0; 5.0 25 --- --- uAdc
Rp = 40,000

Difference between ohms
sections Ib --- 5.0 --- --- uAdc

Emission Is Eb = 10 Vdc 30 --- --- --- mAdc

C-pacitance
(Shielded as C!p to 2p Ef = 0 --- 0.026 --- --- uuf
Specified) Cip to h+lk

+sd Ef 0 2.5 3.5 --- --- uuf
C2p to h+2k+sd Ef i0 2.5 3.5 --- --- uuf
C2k to h+2p+sd Ef - 0 3.5 4.9 --- -- uuf
Clk to h+lp+sd Ef = 0 3.5 4.9 --- --- uuf

Heater-Cathode Leakage
Ihk Ehk= +360 Vdc --- 40 --- 80 uAdc
lhk Ehk= -360Vdc --- -40 --- -80 uAdc

Insulation of Electrodes
R(p-all) Ep-all= -bO Vdv Inn --- I25 Meg

Note: In a full wave circuit, adjust Zp (per plate) so that a bogie tube
gives lo = 18 mAdc. A bogle tube has a tube drop Etd = 10 Vdc
at Is = 50 mAdc per plate. Ehk = Eo + 117 Vac.

3.48.13 RATING CH P.R7 . ""ýtling Chart I (Figure 3-299) is based on maximum
rated peak inwv.:- ,pcr plate (epx) of 460 volts and maximum rated d-c
outputcurrer? i-o/.• ":-,oi !s.-sliamperes. Point C corresponds to the simul-
taneods occir e;;,.-, r, the:e '.wo ratinigs permissible under capacitor-or choke-in-
put filter conditijs,..

3.48.14 RATING . II. Rating Chart IU (Figure 3-300), for capacitor input fil-ter applicatiois, -n'..--.. ,n max, tunu rated d-c output current per plate (Io/p) and Imaximum rat•' ..- '"'..• pea, J..I•e current (ib/p) of 60 milliamperes per plate.
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Rectification efficiency must not exceed0.67 under conditions of maximum rated d-c

output current.

3.48.15 RATING CHART 11. Rating Chart III (Figure 3-301), for capacitor-input

filter applications, is based on maximum rated surge current (i surge) of 350 mil-
liamperes per plate. Minimum permissible series resistance (Rs) is approximately
560 ohms per plate under conditions of maximum permissible supply voltage per
plate.

3.48.16 OTHER CONSIDERATIONS.

3.48.17 HEATEA VOLTAGE. See paragraph 3.4.8 for a discussion of heater volt-
age considerations.

3.48.18 LOW ELECTRODE CURRENT. For a 04scussion of low-electrode current

considerations, see paragraph 3.4.7.

3.48.19 TYPICAL CHARACTERISTICS.

3.48.20 Figure 3-302 presents the static plate characteristic of JAN-589C, repro-

duced from data published by the original RETMA registrant of the type. The ex-

tent of variation which may be exhibited amung individual tiWbes cannot be derivcd

from the specification which provides only a minimum limit on emission.

/
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Figure 3-298. Permissible Limits of Ope:,tion for Tube Type JAN-5896
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If Series Inductance is Present in the Plate Supply, Rs may bc
Less than shown Provided I Surge does not Exceed 350 mA.
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S o

X 0

0
0 so 100 I SO Q

AC PLA&TE[ SUPPLY.' VOLTAGE PC*m PATI[ in %VqLY9

•Figure 3-301. Rating Chart MI for Tube Type JAN-5896 Showing Minmism
Allowable Resistance Effectively in Series with each Plate or Receiver

Tube for an Allowable A-C Plate Voltage

Ef 6•,i 3 VOLTS

40/
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to,

PL.ATE VOL.TAGE off VOLTrS

Figure 3-302. Typical Plate Characteristic Singic Section for Tube Type
+- ~JA N-5896
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SECTION 49

TUBE TYPE JAN-5899

3.49 DESCRIPTION.

3.49.1 The JAN-5899 I/ is an 8-lead, button-base, subminiature, semi-remote
cutoff pentode having a design center transconductance of 4500 micromhos.

3,49.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltiage ................... . 6.3 V

Heater Current, Design Center .............. 150 mA
Cathode ......................... Coated Unipotential

3.49.3 MOUNTING. Not specified.

S4 " -'•DIA. A. ....
404040" 40@ ~

40 5

'GT3

8 LEAOS _ {

+ 002 8 400 
-

• 17'01 1 DIA.BS SS
-. 001 I - MINIATURE

SPIN WITH8 LONG LEADS

* •a °DiMeNSiONS __ - * lT'O,.01- +.002 D G 1 8 _ 3-- B.ASE00U
DIAMETE MINITUR

,.l 075 _ r... TINNED WITHIN
A. ODIM•NSIONS IN INCHES .050 OR LESS OF

THE GLASS PRESS

MEASURE FROM BAS, SEAT TO BULB TOP-LINE AS DfTERMINED NY RING GAGE Of .210 .!. 001

* LEAD DIAMETER TOLERANCE SHALL GOVFRN UETWEEN .010 FROM THE GLASS TO .210 FROM THE GLASS.

• ALTERNATIVE LEAD LENGTH SHALL 11 .200 :L .015 WHEN CUT LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT O1 TSS. CUT LEADS SHALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM BURR SMALL
U 003 INCREASE OVER THE ACTUAL LEAD DIAMETER.

Figure 3-303. Outline Drawing and Base Diagram of Tube T:-pe JAN-5899

1/ The values and specificatio' comments presented in this section are related to
MIL-E-l/97C dated 23 June 1955.
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3,49.4 RATINGS, ABSOLUTE SYSTEM.

3.49.5 The absolute system ratings are as follows6
Heat•C r Voltage Maxi.um...................3 V
Plate Voltage ..................... ........ -5. 165 Vdc

Reference MVIL- E- IC Section
6.5,.1., Plate Voltage

'control Grid Voltage, Maximum .................. 0 Vdc
Control Grid Voltage, Minimum ................ -55 Vdc

*Screen Grid Voltage ........................... 155 Vdc"*Suppressor Grid Voltage .... .................... 22 Wec
Heater-Cathode! Voltage ........................... 200 v

Control Grid Sories Resistance .................. 1. 1 Meg
"**Cathode Current, Maximum .................. 16. 5 mAdc

Plate Dissipation .............................. 0. 75 W
*Screen Grid Dissipation ...................... 0.35 W
Bulb Temperature .............................. 2200 C
Altitude Rating ............................ 60,000 ft

3.49.6 TESTCONDITIC ' AND DESIGN CENTER CHARACTERISTICS,

3.49.7 Test conditions and dcsign center characteristics are as follows:
Heater Voltage, Ef ............................... 6. 3 V
Plate Voltage, Eb .............................. 100 Vdc
Screen Grid Voltage, Ec2 ....................... 100 Vdc
Suppressor Grid Voltage, Ec3 ..................... 0 Vdc
Heater-Cathode Voltage ........................... 0 Vdc
Cathode Resistance, Rk ....................... 120 ohms
Heater Current, IU .................... ...... 50 L.A
Plate Current, Ib ....................... .. 7. 2 mAdc
Transconductance, Sm ...................... 4500 umhos
Transconductance, Sm (Ecl= -14 Vdc, Rk=0) .... 25 umhos

'$ 3.49,8 ACCEPTANCE TEST LIMITS.

3.49.9 Table ,-80 summarizes certain salient measurements-data requirements
set forth by the specification for which acceptance test limits exist. This table is
in no wise intended to include all the properties for which measurement limits are
provided. Specification MIL-E-1/97C dated 23 June 1955 sh. uld be referenced
to determine further assurance of satisfactory operation In any specific application
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless otherwise indicated.

* No test at ths rating exsts in the specification.

*' Difficulty may be encountered if this tube is operated for long periods of time

with very small values of cathode cur.- nt.
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TABLE 3-80. ACCEPTANCE TEST LIMITS OF JAN-5899

MEASUREMENTS LIMITS

PROPERTY CONDITIONS INITIAL LIFE TEST

MIN MAX MIN MAX_

Heater Current If 140 160 138 164 mA

Transconductance

(1) Sm 3800 5200 --- umhos

Change in A Sm ... ... ...- 20
individuals t

Transconductance
(2) Sm --- 10 --- 15 %

Ef

Transconductance Ecl= - 14 Vdc; 1.0 75 .. ..--- v;mhos

(3) Sm Rk =0

*Plate Resistance rp 0.175 ..--- --- Meg

Plate Current (1) lb 5.2 9.2 --- --- mAdc

Screen Grid
Current Ie2 1.0 3.0 --- --- mAdc

Capacitance Cgl-p Ef = 0 --- 0.015 --- --- uuf
(Shielded as Cin Ef = 0 3.8 4.8 --- --- uuf
Specified) Cout Ef = 0 2.9 3.9 --- --- uuf

Control Grid Icl Rgl = 1.0 Meg 0 -0.3 0 -0.8 uAdc
Current

Heater-Cathode Ihk Ehk = +100 Vdc --- 5.0 --- 10 uAdc

Leakage Ihk Ehk = -100 Vdc --- -5.0 --- -10 uAdc

Insulation of R(g-all) Egl-all = -100Vdc 100 --- 50 --- Meg

Electrodes R(p-all) Ep-all = -300Vdc 100 --- 50 --- Meg
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3.49.10 APPLICATION.

3.49.11 Figure 3-304 shows the permissible Operating aruia for JAN-5899 as de-
fined by the radings in MIL-E-1/97C dated 23 June 1955, A disucssion of the per-
missible oporating area for pentodes may V, found in paragraph 3,2,2.

3.49.12 Table 3-81 lists general considerations for the applications of this type.

The numbers refer to the applicable paragraphs of this Manual.

3.49 13 VARIABILITY OF CHARACTERISTICS.

3.49.14 The following charts show the variation which must be expected among in-
dividual tubes. The variability boundaries were determined from the acceptance
limits given on the specification.

3.49.15 Figure 3-305 presents the limit behavior of static plate characteristics for
JAN-5899 as defined by MIL-E-1/97C dated 23 June 1955.

3.49.16 Figure 3-306 presents the limit behavior of plate transfer data for JAN-
5899 as defined by MIL-E-I/97C dated 23 June 1955.

3.49.17 DESIGN CENTER CHARACTERISTICS.

3.49.18 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type,

3.49.19 Figure 3-307 presents the static plate characteristics of JAN-5899,

3,49.20 Figure s 3-308 and 3-309 present the typical plate transfer data for JAN-
5899.
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TABLE 3-81. APPLICATION PRECAUTIONS FOR JAN-5899

Voltages Tc mper'ture

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27 Bulb and Environmental, 3.24

1.3.37, 1.3,51, 1.3,55, 3.2.14 Current
Ileate r-Cathode, 1.3.30
Plate: Cathode, 1.3.50, 3.2.6, 3.2.13

hligh, 3.2.12 Control Grid, 1.3.4, 1.3.9, 1.3.23,
Low, 3.2.3, 3.2.7 3.2.9
28 Volt, 3.2.21 Screen Grid, 3.2.3
AC Operation, 1.3.20, 3.2.18 Interelect'rode Leakage, 1.3.14

Screen Grid: Gas, 1.3,9, 3.2.9
Supply, 3.2.8 Control Grid Emission, 1.3.18
Protection, 3.2,22 Cathode, Thermionic Instability, 1.3.37

Control Grid Bias:
Low, 1.3.4, 1.3,9, 3.2.8, 3.2.9 Dissipation
Cathode, 2.1.3, 3.2.15
Fixed, 1.3.8, 2.1.3, 3.2.15 Plate, 2.1, 3.2.4

Contact Potential, 1.3.4, 3.2,9, 3.2.21 Screen Grid, 2.1, 3.2,3, 3.2.8

Resistance Misce~lar.eous

Control Grid Series, 1.3.9, 1.3.19, Pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation 3.2.23
Cathode Interface, 1.3.56, 3.1.9 Triode Connection. 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.34, Electron Coupling Effects, 1.3.44

2.1.3, 3.2.15 Microphonics, 1.3.56, 3.2.23
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SECTION 50

TUBE TYPE JAN-5902

3.50 DESCRIPTION.

3.50.1 The JAN-5902 1/ is an 8-lead, button-base, subminiature, beara- power
pentode having a design center transconductance of 4200 micromhos.

3.50.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current, Design Center ........... 450 mA
Cathode ................... Coated Unipotential

3.50.3 MOUNTING. Not specified.
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A %~LTERNATIVE LEAD L5407H SHALL B IM .20 .015 WHEN CUr LEADS ARE REQUIRED BY PROCUREMENT
CONTRACT OS TM6. CUT LEADS SMALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM BUR SHALL
&F (rI3 INCREFASE OVER THE ACTUAL LEAD DIAMEER.

Figure 3-310. Outline Drawing and Base Diagram of Tube Type JAN-5902

1/ The values and Specification comments presented in this section are related to

MIL-E-l/175B dated 26 October 1954.
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3.50.4 RATINGS, ABSOLUTE SYSTEM.

3.50.5 The absolute system ratings are as foll~ows:
Heater Voltage ..................... 6.3,± 0.3 V
Plate V)ltage ....................... 165 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Control Grid Voltage, Maximum ............. 0 Vdc
Control Grid Voltage, Minimum ............ -55 Vdc
Screen Grid Voltage ................... 155 Vdc
Heater-Cathode Voltage .................. 200 v
Control Grid Series Resistance ........... 0.55 Meg

* Cathode Current, Maximum ............. 50 mAde
Plate Dissipation ...................... 3.7 W
Screen Grid Dissipation ...... ..... 0.4 W
Bulb Temperature ................... +2000 C
Altitude Rating ...................... 60,000 ft

3.50.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.50.7 Test conditions and design center characteristics are as follows:
Heater Voltage, E. .................... 6.3 V
Plate Voltage, Eb ................... 110 Vdc
Screen Grid Voltage, Ec2 ................ 110 Vdc
Cathode Resistance, Rk ................ 270 ohms
Heater Current, If ................... 450 mA
Plate Current, Ib ................... 30.0 mAde
Transconductance, Sm ............... 4200 umhos

3.50.8 ACCEPTANCE2 ;f '.T LIMITS.

3.50.9 Table 3-82 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
Includeall the properties for which measurement limits are provided. Specification
MIL-E-1/175B dated 26 October 1954 should be referenced
to determine further assurance of satisfactory operation in any specific application.
Measurement conditions are the same as stated under Test Conditions and Design
Center Characteristics, unless otherwise indic.zlad.

3.50.10 APPLICATION.

3.50.11 Figure 3-311 shows the permissible operating area for JAN-5902 as de-
fined by the ratings in MIL-E-1/175B dated 26 October 1954. A discussion of the
permissible operating area for pentodes may be found in paragraph 3.2.2.

* No test at this rating exists in the specification.

** Difficulty may be encountered if this tube is operated for long periods of time
with very small values of cathode current. No specification assurance of life
exists under conditions of cathode current approaching the maximum.
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TABLE 3-82. ACCEPTANCE TEST LIMITS OF JAN-5902

MEASURE- LIMITS
PROPERTY MENT INITIAL LIFE TEST UNITS

CONDITIONS MN MAX .IN MAX

Heater Current IU 420 480 414 492 mA

Transconductance (1) Sm 3500 4900 --- --- umhos

Plate Resistance rp 0.01 --- ---.- Meg

Plate Current (1) lb 23.0 37.0 ... ... mAde

Screen Grid Current 1c2 0 4.0 -... ... mAdc

Power Output P0 Esig- 6.4Vac 0.75 a-- --- --- W
Rp s 3000

Chne in APo Esig- 4Vac --- a-- --- 20 %individuals 16 Rp = 300r,

Capacitance Cg] Ef z 0 --- 0.20 --- --- uuf
(Shielded as Cin Ef = 0 5.5 7.5 --- . -- uuf
Specified) Cout Ef = 0 6.5 8.5 --- --- uuf

Control Grid Current Icl Rg = 1.0 Me- 0 -1.0 0 -2.0 uAdc

Heater-Cathode Leakage
1hk Ehk= +l00 Vdc --- 15 --- 60 uAdc
Ihk Ehk O -100 Vdc --- -15 .-- -60 uAdc

Insulation of Electrodes
R(gl-all) Egl-all= -100 Vdc 50 --- 25 --- Meg
R(p-al1) Ep-all = -300 Vdc 50 -- _,5 -- , Meg

3.50.12 Table 3-83 lists general considerations for the applications of this type.
The numbers refer to the applicable section or paragraph of this Manual.

3.50.13 SPECIAL OPERATINGCONSIDERATIONS. An initial Class A power output
r-quirement of 0.75 watts is imposed by the current specification, with an allowable
change on life of 20% for individual tubes..

3.50.14 VARIABILITY OF CHARACTERISTICS.

3,50.15 The following charts show the variation which must be expected ar~ong in-
dividual tubes. The variability boundaries were determined from the acceptance
limits given on the specification.
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TABLE 3-83. APPLICATION PRECAUTIONS FOR JAN-5902

Voltages Telmpe ratu re

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27. Bulb and Environraental, 3.2.4
1.3.37, 1.3.51, 1.3.55, 3.2.14

Heater-C.athodo, 1,3.30 Current
Plate:

High, 3.2.12 Cathode, 1.3.50, 3.2.6, 3.2.13
Low, 3.2.3, 3.2.7 Control Grid. 1.3.4. 1.3.9, 1.3.23.
28 Volt, 3.2.21 3.2.9
AC Operation, 1.3.20, 3.2.18 Screen Grid, 3.2.3

Screen Grid: Interelectrode Leakage. 1.3.14
Supply, 3.2.8 Gas, 1.3.9, 3.2.9
Protection, 3.2.22 Control Grid Emission, 1.3.18

Control Grid Bias: Cathode Thermionic instability, 1.3.37
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cafhode, 2.1.3, S.2.15 Dissipation
Fixed, 1.3.8, 2.1.3, 3.2'.15

Positive Grid Region. 3.2.19 Pia'e, 2.1, 3.2.4
Contact Potential, 1.3.4, 3.2.9, 3,2.21 Screen Grid, 2.1, 3.2.3, 3.2.8

lResistance Miscellaneous

Co'ntrol Grid Series, 1.3.9, 1.3.19, pulse Operation, 3.2.19
1.3.22, 1.3.23, 3.2.16 Shielding, 3.2.4

Screen Grid Series, 3.2.3, 3.2.17 Intermittent Operation, 3.2.13
Cathode Interface, 1.3.50, 3.1.9 Triode, Connection 3.2.20
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3 Elec'ron Coupling Effects, 1.3.44

3.2.15 Microphonics, 1.3.56, 3.2,23

3,50.16 Figure 3-312 presents the limit behavior of static plate chAracteristicr for
JAN-5902 as defined by MIL-E-1/175B dated 26 October 1954.

3.50.17 Figure 3-313 presents the limit behavior of transfer data for JAN-5902 as

defined by MIL-E-1/175B dated 26 October 1954.

3.50.18 DESIGN CENTER CHARACTERISTICS.

3.50.19 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.50.20 Figure 3-314 presents the static plate characteristics of JAN-5902.

3.50.21 Figures 3-315 and 3-316 present the typical plate transfer data for JAN-
5902.
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T
SECTION 51

TUBE TYPE JAN-6005/6AQ5W

3.51 DESCRIPTION.

3.51.1 The JAN-6005/6AQ5W I/ is a 7 pin miniature beam powe,, pentode having
a transconductance in the range from 3000 to 5200 micromhos.

3.51.2 ELECTRICAL. The electrical characteristics are as follows:
Heater Voltage ...................... 6.3 V
Heater Current, Design Center ............ 450 mA

** Cathode Coated Unipotential

3.51.3 MOUNTING. Not specified.

W 3V4MAX 6.040:t.= DIA.
7 PINS LEAD CONNECTIONS

Si Ai

4 5 4 .' H

2 G,

"4 375 "

90. 3 t F1 .1

7 Pin MPIA"TURS[ ,OfiftS TO JETIW PUIkJCAITIO J3 02 t.

65JP.NUAtYIfj

* F I. T0 JUT, C PkC*iWON )0,3 1.
PEIIuRT 949

M.ASUF FROM &AM $fAT TO Ltl TOlPLINE

&kS WE AWMNED 5? INC GAGE Of 0.I

AU OIM&NS)0INS iN'C H!S

F.gure 3-317. Outline Drawing and Base Diagram of Tube Type JAN-
600a/6AQ5W

3.51.4 RATIINGS, ABSOLUTE SYSTEM.

*4 Difficulty may be encountered if this tube is operated for long periods, of time
with very small values of cathode current.

I/ The values and specification comments presented in this section are related Lr.
MIL-E-1/13A dated 13 January 1953.
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3.51.5 The absolute aystem ratings are as follows:
Heater Voltage .............. ...... 6.3 V ± 10'
Plate Voltage ...................... 275 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Screen Grid Voltage ................... 275 Vdc
Heater-Cathode Voltage ................ 100 V

Plate Dissipation ....................... .13.2 W
Screen Grid Dissipation ................. 2.2 W

* Bulb Temperature .................... 225°C
* Altitude .............................. 10,000 ft

3.51.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.51.7 Test cork ons and design center characteristics are as follows:
Heater V itage, Ef .................... 6.3 V
Plate Voltage, Eb...................... 250 Vdc
Control Grid Voltage, Eel .............. -12.5 Vdc
Screen Grid Voltage, FcZ ............... 250 Vdc
Heater Current, If .............. .... 450 MA
Plate Current, lb ...................... 45 mA
Input Capacity, CIn .................... 8.3 uuf
Olatput Capacity, Cout .................. 7.5 uuf

3.51.8 ACCEPTANCE TEST LIMITS.

3.51.9 Table 3-84 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table .s in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-i 13A dated 20 May 1953 should be referenced to determine further as-
surance of satisfactory operation in any specific application, Measurement con-
ditions are the same as stated under Test Conditions and Design Center Charac-
teristics, unless otherwise indicated,

3.51.10 APPLICATION.

3.51.11 Figure 3-318 shows the permissible operating arer, for JAN-6005/6AQ5W
as defined by the ratings in MIL-E-1/175B dated 26 October 1954. A discussion of
the permissible operating area for pentodes may be found in paragraph 3. 2.2.

3.51.12 Table 3-85 lists general considerations for the applications of this type.
The numbers refer to the applicable section or paragraph of this Manual.

* No test at this rating exists in the s)ecification,
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TABLE 3-84. ACCEPTANCE TEST LIMITS OF JAN-605IOiAQ5W

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST- UNITS

"MIN MAX MIN 1 MAX
Heater Current If 410 490 410 490 mA

Plate Current Ib 33 57 ... .... mAdc

Screen Grid
Current Ic2 7,5 ---7. . . mAde

Power Output (1) Esig=8.8 Vac 3.4 --- 2.3 --- W
Rp = 5000

Power Output (2) Po Esig = 8.8 Vac 3.2 ... ... ... W
Rp = 5000
El-= 5.5 V

Change of
Average i Avg Po ... ... ... 17

Capacitance Cglp Ef : 0 --- 0.70 .. .--- uuf
(Unshielded) Cin Ef = 0 6.6 10.0 --- --- uuf

Cout Ef= 0 6.0 9.0 --- uuf

Grid Current Icl Rgl =0.5 Meg -.-- -2,0 -- 4.0 uAdc

Grid Emission Iscl Ef=7,5 V; --- -2.0 --- --- uAdc
Ecl-= 50 Vdc;
Rgl= 0.5 Meg

Heater-Cathode Ihk Ehk = 100 Vdc 30 --- 30 uAdc
Leakage Ihk Ehk = - 100 Vd -- -30 --- 30 uAdc

Insulation of
Electrodes R(gl-all) Egi-all =-10OVdc 100 ---.. -... Meg

R(p-ali) Ep-all =-300Vdc 100 ... ... Meg

TV
of
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TABLE 3-85. APPLICATION PRECAUTIONS FOR JAN-6005/6AQ5W

Voltages Current (Cont.)

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27, Screen Grid, 3.2.3
1.3.37, .3.51, 1.3.55, 3.2.14 Interelectrode Leakage, 1.3.14

Heater-Cathode, 1.3.30 Gas, 1.3.9, 3.2.9
Plate: Control Grid Emission, 1.3.18

High, 3.2.12 Cathode, Thermionic Instability, 1.3.3
Low, 3.2.3, 3.2.7
28 Volt, 3.2.21 Dissipation
AC Operation, 1.3.20, 3.2.18

Screen Grid: Plate, 2.1, 3.2.4
Supply, 3.2.8 Screen Grid, 2.1, 3.2.3, 3.2.8
Protection, 3.2.22

Control Grid Bias: Resistanc
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9 Control Grid Serie, 1.3.9, 1.3.19,
Cathode, 2.1.3, 3.2.15 1.3.22, 1.3.23, 3.2.16

Positive Grid Region, 3.2.19 Screen Grid Series, 3.2.3, 3.2.17
Contact Potential, 1.3.4, 3.2.9, 3.2.21 Cathode Interface, 1.3.50, 3.1.9

Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3
Temperature 3.2.15

Bulb and Environmental, 3.2.4 Miscellaneous

Pulse Operation, 3.2.19
Current Shielding, 3.2.4

Intermittent Operation, 3.2.13
Cathode, 1.3.50, 3.2.6, 3.2.13 Triode Connection, 3.2.20
Control Grid, 1.3.4, 1.3.9, 1.3.23, Electron Coupling Effects, 1.3.44

3.2.9 Microphonics, 1.3.56, 3.2.23
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Figure 3-318. Typical Plate Characteristics of JAN-6005/6AQSW; Permissible

Area of Operation

3.51.13 VARIABILITY OF CHARACTERISTICS.

3.51.14 The following charts show the variation which must be expected between
individual tubes. The' variability bxundaries were determined from the acceptance
limits riven on the spelfiicailon.

3,51.15 Figure 3-319 presents the limit behavior of static plate characteristics for
JAN-6005/6AQ5W as defined by MJL-E-1/134 dated 13 January 1953.

3.51.16 Figure 3-320 presents the limit l*.havior of transfer data for JAN-6005/
6AQ5W as defined by MIL-E-1/134 dated 13 January 1953,

3.51.17 DESIGN CENTER CHARACTERISTICS.

3,51.18 The following typical curves, Figures 3-322 through 3-326 have been obtained
from data published by the original RETMA registrant of this type.
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SECTION 52

TUBE TYPE JAN-6021

3.52 DESCRIPTION.

3.52.1 The JAN-6021 1/ ib an 8-lead, button-base subminiature twin- triode having

a design center Mu of 35 and transconductance of 5400. The JAN-6021 is similar

in plate characteristics to the miniature type JAN-5670.

3.52.2 ELECTRICAL. Electrical cnaracteristics are as follows:
Heater Voltage ....................... 6.3 V

Heater Current, Design Center ........... 300 nA

Cathode .. ................. Coated Unipotential

3.52.3 MOUNTING. Not specified.

LEAD CONNECTIONS

40I K LEADS

S lkO IAC

MX D,

AL DIESIN IN 223I

# MEASURE FROM BASE SEAT TO DULD TOP-LINE AS DETERMINED BY KING GAGE OF .210 -- .CCI.

- LEAD DIAMfrER TOLERANCE !MALL GOVERN BETWEEN .030 FROM THE GLASS TO .230 FROM THIE GLASS.

•* ALTERNATIVE LEAD LENOTH SHALL BE ,200 -4 ,015 WHEN CUT LEADS ARE REQUIRED BlY PROCUREMENT

CONTRACT OR TSS. CUT LEADS SMALL IK ESSENTIALLY SQUARE CUT AND THE MAXIMUM BURR SHALL

BE .003 INCREASE OVER THE ACTUAL LEAD DIAMErTER.

Figure 3-327. Outline Drawing and Base Diagram of ube Type JAN-6021

1,/ The values and specification comments presented in this section are related to

MIL-E -1/1 88B dated 23 August 1955.
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3.52.4 RATINGS, ABSOLUTE SYSTEM.

3.52.5 The absolute syste.n ratings are as follows:

Heater Voltage .................... 6.3 _t 0.3 V
Plate Voltage ...................... 165 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Grid Voltage, Maximum .................. 0 Vdc
Grid Voltage, Minimum ................. - 55 Vdc
Heater-Cathode Voltage ................... 200 v
Grid Series Resistance .................. 1.1 Meg

•* Plate Current ...................... 22 mAdc
Grid Current ..................... 5.5 mAdc
Plate Dissipation ....................... 0.7 W
Bulb Temperature .................... +2200 C
Altitude Rating .................... 60,000 ft

3.52.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3 52.7 Test conoi.Lons and design center characteristics are as follows:
Heater Voltage, Ef ..................... 6.3 V
Plate Voltage, Eb ................... 100 Vdc
Cathode Resistance, Rk ................ 150 ohms
Heater Current, If .................... 300 mA
Plate Current, lb ................... 6.3 mAdc
Transcond'lctance, Sm .............. 5400 umhos
Amplification Factor, Mu ................... 35

3.52.8 ACCEPTANCE TEST LIMITS.

3.52.9 Table 3-86 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/188B dated 23 August 1955 should be refereoced, to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.52.10 APPLICATION.

3.52.11 Figure 3-328 shows the permissible operating arca for JAN-6021 is de-
fined by the ratings in MIL-E-1/188B dated 23 August 1955. A discussion of the
permissible operating area for triodes may be found in paragraph 3.1.2.

* No test at this rating exists in the specification.

• * Difficulty may be encountered if this tube is operated for long periods of time

with very small values of cathode current.
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TABLE 3-86. ACCEPTANCE 'rEST LIMITS OF JAN-6021

MEASUREMENT LIMITS UNITS
PROPERTY CONDITIONS INITIAL LIFE TEST

MIN1 MAX MIN MAX

Heater Current if 280 320 276 328 nmA

Transconductance
(1) Sm 4450 6350 --- --- urnhos

Change in sm- --- --- --- 25
individuals t

Transconductance Sm
(2) LEf --- 15 15

A mplificat ion
Factor Mu 30 40 .. ...

Plate Current (1) lb 4.5 8.5 --- .. mAde

Plate Current (1) Ib --- 1.6 .-. ... mAdc
Difference between
sect ions

Pulse Emission Is Ef 6.0 V; jUO ..- .... ... ma
E pulse = 50 v
tp= 25 u see;
prr= 200 pps

Capacitance Cgp Ef = 0 1.2 1.8 . .. uuf
(Without Shielded)CIn Ef 0 1L8 3.0 ... ... uuf

Section 1- Cout Ei = 0 0.20 0.36 ---... uuf
Section 2- Cout Ef = 0 0.22 0.42 --- --- uuf

Cgg Ef =0 0.013 --- --- uuf
Cpp Ef= 0 --- 0.52 --- --- uuf

Grid Current Ic Eb = 150 Vdc; a -0.3 0 -0.9 uAdc
Rk = 300
Rg: 1.0 Meg

Grid Emission Ic Ef - 7.5 V; Ec= -05 -.- ... uAd.t
-7.5 Vdc; Eb-
150Vdc; Rk = 0

Rg= 1.0 Meg

Heater-Cathode Ihk Ehk =+ 100 Vdc 5.0 --- 10. uA Ic
Leakage Ihk Ehk =- 100 Vdc -5.0 --- -10. uAdc

Insulation of Electrodes
R(g-all) Eg-all= -10OVdc 100 --- 50 --- Meg
R(p-all) Ep-all= -300Vdc 100 -- 50 --- Meg
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3.52.12 Table 3-87 lists general considerations for the application of this type.
The numbers refer to the applicable paragraphs of this Manual.

TABLE 3-87. APPLICATION PRECAUTIONS FOR JAN-6021

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid, 1.3.4, 1.3.9, 1.3.23,

Heater-Cathode, 1.3.30 3.1.3
Plate: Plate, Low, 1.3.50, 3.1,4, 3.1.9

High, 3.1.8 Interelectrode Leakage, 1.3.14
Low, 3.1.15 Gas, 1.3.9, 3.1.3
AC Operation, 1.3.20, 3.1.10 Control Grid Emission, 1.3.18
28 Volt, 3.1.15 Cross Currents in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability,
Cathode, 2.1.3, 3.1.12 1.3.37
Fixed, 1.3.8, 2.1.3, 3,1.4

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4,

3.1.15
Resistance Bulb and Environmental, 3.1.5

Control Grid Series, 1.3.9, 1.3.19,
1.3.22, 1.3.23, 3.1.13

Cathode Interface, 1.3.50, 3.1.9
Cathode, 1.3.33, 1.3.34. 1,3.35, 2.1.3 Pulse Operation, 3.1.14

3.1.12 Shielding, 3.1.5

Dissipation Intermittent Operation, 3.1.9
Electron Coupling Effects, 1.3.44

Plate, 2.1, 3.1.5 Microphonics, 1.3.56, 3.1.16

3.52.13 In addition to the considerations noted above,JAN-6021, as reflected in speci -
fication MIL-E-1/188B, provides additional assurance of pulse operation, initially
at least, by an acceptance test requirement of 300 ma minimum peak plate current
with pulse voltaga appl•ed..

3.52.14 VARIABILITY OF CHARACTERISTICS.

3.52.15 The following charts show thc variation which must be expected among in-
dividual tubes. The variability boundaries were determined from the acceptance
limits given on the specification.
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----3.52.16 riagure33 presents -limit beLavior cf Atatic plate charactcrsaucs
JAN-6021 as defined by ?.UL-E-i/leB dated 23 August 1955.
3.52.17 Figure 3-330 presents the limit behavior of plate transfer data for J.4

6021 as defined by MIL-E-1/188B dated 23 August 1955.

3.52,18 DESIGN CEN FEU CHARACTERISTICS.

3.52.19 These typical curves have been obtained from data published by the ori
nal RETMA registrant of this type.

3.52.20 Figure 3-331 presents the static plate characteristics of JAN-6021.

3.52.21 Figure 3-332 presents the typical plate transfer data for JAN-6021.
1'
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Figure 3-328. Typical Static Characteristics of Tube Type JAN-6021:
Permissible Area of OperatLwi
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Figure 3-330. Limit Behavior of Transfer Data for Tube Type JAN-6021
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SECTION 53

TUBE TYPE JAN-6080WA

3.53 DESCRIPTION.

3.53.1 The JAN-6080WA I/ is an 8 pin, octal based low mt, twin power triode.

3.53.2 ELECTRICAL. The electrical characteristics Lre as follows:

Heater Voltage, AC or DC ................ 6.3 V

Heater Current ................... 2.35 to 2.65 A

Cathode .................... Coated Unipotential

3.53.3 MOUNTING. Not specified.

T -12• IGP

,.-hi.,, 439 45"-.• •

,,•I, WADPIS " 5 20CON, ICT.ON

, 1.6T7MJN,

I 1B71MA.L~G WAFEB OCTAL.

PIN, A S'E MA

.. tON P1PCIZD. 1UB ADO 0.030 .0OL

-- .t.jjt AMAXE NUAO• S IN O NCAL,

Figure 3-333. Outline Drawing and Base Diagram of Tube Type JAN-GOSGOWA

3.53.4 RATINGS, ABSOLUTE SYSTEM.

3.53.5 The absolute system ratings are as follows:

Heater Voltage....................... 6.3 * 0.3 V

Plate Voltage.......................... 250 Vdc
Reference MIL-E-IC Section 6.,.1.1 PV M te Voltage

Control Grid Voltage,
Maximum.................... 0 Vdc

1/ The values and specification comments presented in this section are related to

-MIL-E-1/510B dated 5 December 1 J5.
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Peak forward anode Voltage ............... 3000 v
Heater-Cathode Voltage ................. ±300 V
Maximum grid circuit Resistance

(a) Cathode bias operation .......... .1.0 meg
(b) Fixed bias or a combination of

fixed and cathode bias .......... 0.1 meg
* Grid Current, per grid ................. 5.0 mA

Plate Dissipation, per plate .............. 130 W
Bulb Temperature. ................ 230 C
Altitude .... .............. .... ..60,000 ft

3.53.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.53.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ...................... 6.3 V
Plate Voltage, Eb ... ................. 135 Vdc
Cathode Resistance, Rk per cathode ....... 250 ohms

** Plate Current, lb .................... 125 mAdc
Transconductance ................... 7000 umhos

3.53.8 ACCEPTANCE TEST LIMITS.

3.53.9 Table 3-88 summarizes certain salient zequirements set forth by the speci-
fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/510B dated 5 December 1955 should be referenced to determine further
assurance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
istics, unless otherwise indicated.

3.53.10 APPLICATION.

3.53.11 Figure 3-344 shows the permissible operating area for JAN-6080WA as
defined by the ratings in MIL-E-I/510/B dated 5 December 1955. A discussion of
the permissible operatingarea for triodes may be found in paragraphs 3.1.2 through
3.1.5.

* No test at this rating exists in the specification.

** Difficulty may be encountered if this tube is operated for long periods of time with
very small values of plate current.
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TA.rL 3-88. ACCEPTANCE TEST LIMITS OF JAN-6080WA

MEASUREMENT LIMITS
PROPERTY CONDITIONS INITIAL LIFE TEST UNITS

MIN MAX MIN MAX

Heater Curront If 2.35 2.65 2.35 2.75 A

'rran scvndu ctan ce
(1) Sni 6000 8200 5500 - umbhos

'I ransconIduttaII(,
(2) ASm --- 10 --- 10

Plate Current (1) l)b 100 I50 --- --- mAde

Plale Current (1) lb --- 25 mAdc
difference
betweenI sect ions

Plate (turret)t (2) I11 El) 250 Vdv --- 10 --- mAde
Ev -200Vd.

Insulat ion Hg-all Eg-all_-l-OOVd( 200 - 100 Meg
oDf electrodes Pp-all Ep-all =-300Vd' 200 100 Meg

G(rid Current Ic Rg = 1.0 Mc. 0 -2.0 0 -10 uAdc
With both units
operating, Ic is
the sum of 1Ie and
12c

Heater-Cathode Ihk Ehk 1 OOVdc 25 25 ,Adc
Leakage Ihk Ehk -l100Vdc -25 -25 uAdc
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TABLE 3-89. APPLICATION PRECALTIONS FOR JAN-O080WA

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid, 1.3.4, 1.3,9, 1.3.23,

Heater-Cathode, 1.3.30 3.1.3
.Plate: Plate, Low, 1.3.50, 3.1.4, 3.1.9

High, 3.1.8 Interelectrode Leakage, 1.3.14

Low, 3.1,15 Gas, 1.3.9, 3.1.3
AC Operation, 1.3.20, 3.1.10 Control Grid Emisssion, 1.3.18
28 Volt, 3.1.15 Cross Currents in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3,9, 3.1.3 Cathode, Thermionic Instability,

Cathode, 2.1.3, 3.1.12 1.3.37
Fixed, 1.3.8, 2.1.3, 3.1.4

Contact Potential, 1.3.4, 3.1.4, 3.1.15 Tern....at-.se

Resistance
Bulb and Environmental, 3.1.5

Control Grid Series, 1.3.9, 1.3.10,
1.3.22, 1.3.23, 3.1.13 Miscellaneous

Cathode Interface, 1.3.50, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3,

3.1.12 Pulse Operation, 3.1.14
Shielding, 3.1.5

Dissipation Intermittent Operation, 3.1.9
Electron Coupling Effects, 1.3.44

Plate, 2.1, 3.1.5 Microphonics, 1.3.56, 3.1.16

3.53.12 VARIABILITY OF CHARACTERISTICS.

3 53.13 The inllowingcharts show the variation which must be expected between
individual tbbes. The variability boundaries were determined from the acceptance
limits given on the specification.

3.53.14 Figure 3-335presents the limit behavior of static plate characteristics for
JAN-6080WA as defined by MIL-E-1/510B dated 5 December 1955.

3.53.15 DESIGN CENTER CHARACTERISTICS.

3.53.16 These typical curves have been obtained frum current data being published
by the original RETMA registrant of this type.

3.33.17 Figure 3-336 presents the Static Plate Characteristics of JAN-6080WA.
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SECTION 54

TUBE TYPE JAN-6088

3.54 DESCRIPTION.

3.54.1 The JAN-6088 1/is a 5-lead, flat- press, filamentary, subminiature, power-
amplifier pentode having a transconductance in the range, 400 to 720 micromhos.

3,54.2 ELECTRICAL. Electrical characteristics are as follows:
Heater Voltage .. ................. 1.25 Vdc
Cathode ..................... Coated Filament

3.54.3 MOUATIING. Not specified.

tLEAD CONNECTIONS

I "'t

m10 aCe LOSS a
-..

T~l •I144•I~ Ol•d VA

' BSASE 11 )PINCH PRESS

DIMENSONS

A MAX DMA;

1- 500 51.285
ALL DIMENSIONS IN INCHES

# MEASURE FROM LASE SfAT TO LULB TOPA-INE AS DETERMINED DY RING GAGE OF .210 ± .001.

* LEAD r .MEAT TOLERANCE SHALL GOVERN BETWEEN .050 FROM THE GLASS TO .250 FROM THE GLASS,

ALTERh,,IVE LEAD LENGTH SHALL SE .0 ±: .015 WHEN CUT LEADS ARE REQUIRED IY PROCUREMENT
CONTRACT OR TSM, CUT LEADS SHALL BE ESSENTIALLY SQUARE CUT AND THE MAXIMUM lURl SHALL
AE .003 INCREASE OVER THE ACTUAL LEAD DIAMETFR.

WHELN SPECIFIED ON THE TS5

"* '' APPLIES TO PINCH PRESS TYPES ONLY (.02 MIN.)

WKGROUND LEAD OVERLAPPED 6Y %WIELD BY A MINIMUM OF .04

SH i. IE4LD TO GROUND WIRE MAY BE FROM EITHER SIDE OF THE MAJOR DIMENSION ALTERNATIVE
CONSTRUCTION: UNUSED OR EXTRA RANDOM LEAD IN PRESS OR SUTTON MAY SE FOLDED RACK AND
WRAPPED AROUND BULB TO MAKE CONTACT WITH SHIELD.

Figure 34337. Outline Drawing and Base Diagram of Tube Type JAN-6088

1/" The values and specification comments presented in this section are related to
MIL-E-1/694 dated 3 May 1954.
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3.54.4 RATINGS, ABSOLUTE SYSTEM.

3.54.5 The absolute system ratings are as follows:
# Heater Voltage .................. 1.25 Vdc ± 20%

Plate Voltage ......................... 67.5 Vdc
Reference MIL-E-1C Section 6.5.1.1 Plate Voltage

Screen Grid Voltage ................... 67.5 Vdc
Cathode Cturrent, Maximum .............. 1.5 mAdc

* Altitude Rating ................... 10,000 ft

3.54.6 TEST CONDITIONS.

3.54.7 Test conditions are as follows:
Heater Voltage, Ef ..................... 1.25 Vdc
Plate Voltage, Eb .................... 45 Vdc
Control Grid Voltage, Ecl .............. -1.25 Vdc

Screen Grid Voltage, Ec2 ................ 45 Vdc

3.54.8 ACCEPTANCE TEST LIMITS.

3.54.9 Table 3-90 summarizes certain salient requirements set forth by the specd.
fication for which acceptance test limits exist. This table is in no wise intended to
include all Lhe properties for which measurement limits are provided. Specification
MILýE ol/69'1 da•ted 3 May 1954 should be referenced to determine further assurance
of satisfactory operation in any specific application. Measurement conditions are the
same as stated under Test Conditions unless otherwise indicated.

TABLE 3-90. ACCEPTANCE TEST LIMITS OF JAN-6088

MEASURE- LIMITS
PROPERTY MENT INITIAL LIFE TEST UNITS

CONDITIONS MIN. MAX- UN MAX

Heater Current If 17.5 22.5 --- --- mA

Transconductance (1) Sm 400 720 --- umbom

Plate Current (1) Ib 450 900 --- --- uAdc

Screen Grid Current Ic2 --- 230 --- uAdc

Power Output Po Eaigs C.9 Vac 6.3 --- 4.5 mW
Rgl = 5.0 Meg
Rp -0.2 Meg

Control Grid Current Icd Ecl= -50Vdc 0 -1. 0 --- uAdc

# Concerning this rating, MIL-E-l/694 for JAN-6088 states, "Do not use series
filament circuits."

* No test of operation at this rating exists in the specification.
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3.54.10 APPLICATION.

3.54.11 Figure 3-338 shows the permissible operating area for JAN-6088 as de-
fined by the ratings in MIL-E-1/694 dated 3 May 1954. A discussion of the per-
missible operating area for pentodes may be found in paragraph 3.1.2.

3.54.12 Table 3-91 lists general considerations for the applications of this type.

The numbers refer to the applicable paragraphs of this Manual.

TABLE 3-91. APPLICATION PRECAUTIONS FOR JAN-6088

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.2.14 Control Grid, 1.3.4, 1.3.9, 1.3.23,

Plate: 3.2.9
High, 3.2.12 Screen Grid, 3.2.3
Low, 3.2.3, 3.2.7 Interelectrode Leakage, 1.3.14
28 Volt, 3.2.21 Gas, 1.3.D, 3.2.9
AC Operation, 1.3.20, 3.2.18 Control Grid Emission, 1.3.!8

Screen Grid: Cathode, Thermionic Instability,
Supply, 3.2.8 1.3.37
Protection, 3.2.22

Control Grid Bias: Dissipation
Low, 1.3.4, 1.3.9, 3.2.8, 3.2.9
Cathode, 2.1.3, 3.2.15 Plate, 2.1, 3.2.4

Positive Grid Region, 3.2.19Posiive rid egio, 3..19Screen Grid, 2.1, 3.2.3, 3.2.8
Contact Potential, 1.3.4, 3.2.9, 3.2.21

Resistance Miscellaneous

Control Grid Series, 1.3.9, 1,3.19, 1.3.22,
1.3.23, 3.2.16 Pulse Operation, 3.2.19

Screen Grid Series, 3.2.3, 3.2.17 Shielding, 3.2.4
Cathode, 2.1.3, 3.2.15 Intermittent Operation, 3.2.13

Temperature Triode Connection, 3.2.20
Electron Coupling Effects, 1.3.44

Bulb and Environmental, 3.2.4 Miscrophonics, 1.3.56, 3.2.23

3.54.13 SPECIAL OPERATING CONSIDERATIONS.

3.54.14 Specification for this type provides some degree of assurance initially and
on life, of satisfactory performance in low-power applications through a power-
output requirement of 6.3 milliwatts initial and 4.5 milliwatts life test end point,
under tes, condition voltages with a signal voltage of 0.9 volts, Rgl = 5.u Megohm
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and Rp = 0.2 Megohm. Specification for this type r-utions against its use in series

filament circuits.

3.54.15 VARIABILITY 01 CHARACTERISTICS.

3.54.16 The following charts show the variation which must be expected among in-
dividual tubes. The variability boundaries were determined from the acceptance
limits given on the specification.

3.54.17 Figure 3-339 presents the limit behavior of static plate characteristics for
JAN-6088 as defined by MJL-E-1/694 dated 3 May 1954.

3.54.18 Figure 3-340 presents the limit behavior of plate transfer data for JAN-
6088 as defined by MIL-E-l/694 dated 3 May 1954.

3.54.19 DESIGN CENTER CHARACTERISTICS.

3.54.20 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.54.21 Figure 3-341 presents the static plate characteristics of JAN-6088.

1[ 11.1 45 Vdc

44

€. 44

0 0 20 s0 40 G0 5O To

PLATE VOLTAGI II VOLTS

Figure 3-338, Typical Static Plate Characteristics of Tube Type JAN-6088;
Permissible Area of Operation
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SECTION 55

TUBE TYPE JAN-6111

3.55 DESCRIPTION.

3.55.1 The JAN-6111 1/ is an 8-lead, button- base, subminiature twin trode having
a design center amplification factor of 20, and transconductance of 5000. This type
has been used successfully in a variety of amplifier applications, including pulse
circuits.

3.55.2 ELECTRICAL. Electrical characteristics are as follows:
Heater Voltage ........................ 6.3 V
Heater Current, Design Center. .......... 300 mA
Cathode ................... Coated Unipotential

3.55.3 MOUNTING. Not specified.

40' 40I

400 00DI A

40* 5 6 40-

2 5

400:

+..002

" •- -. .M I N I A T U R E

0• S • 

zL N 
LEADS

6 PIN WITH
__ 2 LONG LEADSA . ,0 • +" - -ic .01 " -.002

ALL DtMENSIONS IN INCHES TINNED WITHIN DIAMETER
.OSO OR LESS OF
THE GLASS PRESS _•i _

M AEAASURE PRoM SASE SEAT TO BULB TOP-LINE AS DETERMNEW NT RING GAGE OF .210 _ .001.
SLEAD DIAJI TOLER-ACE SHAU OVYERN BWE .M PROM THE GLASS TO .250 FROM THE GýAS.

•* ALT .rNATT r LEAD LU GTH O S MAIL Be .200 -t .015 W HEN Cl rT LEADS ARE REQ UIRED BY PtOCUR +M EN .
CONTRACT O4 TIS. CUT LEADS SMALL 1E ESSENTIALLY SQUARE CUT AND THE MAXIMUM PURR S•ALL
BE .003 INCREASE OVER THE ACTUAL LEAD DiLAMETE.

Figure 3-342. Outline Drawing and Base Diagram of Tube Type JAN-6111

1/ The values and specification comments presented in this section are related to
MIL-E-1/189B dated 23 August 1955.
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3.55.4 RATINGS, ABSOLUTE SYSTEM.

3.55.5 The absolute system ratings are as follows:
Heater Voltage ..................... 6.3 ± 0.3 V
Place Voltage, Maximum ............... .165 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Grid Vn)Itage, Maximum ................. 0 Vdc
Grid Voltage, Minimum ................- 55 Vdc
Heater -Cathode Voltage .................. 200 v
Grid Series Resistance +................. 1.1 Meg

** Plate Current ........................ 22 mAdc
* Grid Current ...................... 5.5 mAdc

Plate Dissipation ..................... 0.95 W
Bulb Temperature ..................... +2200 C
Altitude Rating ...................... 60,000 ft

3.55.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.55.7 Test conditions and design center characteristics are as follows:
Heater Voltage, Ef ..................... 6.3 V
Plate Voltage, Eb ................... 100 Vdc
Cathode Resistance ................... 220 ohms
Plate Current, lb ................... 8.5 mAdc
Transconductance, Sm ............... 5000 umhos
Amplification Factrr, Mu .................... 20

3.55.8 ACCEPTANCE TEST LIMITS

3.55.9 Table 3-92 summarizes certain salient requirements set forth by the speci-
fication for which acceptance test limits exist. This table is In no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-1/189B dated 23 August 1955 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Desiwn Center Character -
istics, unless otherwise indicated.

3.55.10 APPLICATION.

3.55.11 Figure 3-343 shows the permissible operating area for JAN-6111 as de-
fined by the ratings in MIL-E-1/189B dated 23 August 1955. A discussion of the
permissible operating area for triodes may be found in paragraph 3.1.2.

* No test of operation at this rating exists in the specification.

** Difficulty may be encountered if this t.zbe is operated for long periods of time
with very small values of cathode current.
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TABLE 3-92. ACCEPTANCE TEST LIMITS OF JAN-6111

MEASUREMENT LIMITS UNITS
PROPERTY CONDITIONS INITIAL LIFE TEST

IIN MAX MIN TMAX

Heater Current If 280 320 276 328 mA

"]'ra nsco{ ( )fldU eta i" Pe
(1) Sm 4100 5900 -- - umhos

('han.e ill Snil --- --- . ,20
individuals

l'ranr s cIndul c'tI1C Sn
(2) . El 15 .5

Amplification
Factor Mu 17 23 --- ---

Plate Current (1) 11 6.0 11.0 --- - mAde

Plate Current (2) Iib Ec -9.0Vdc . .. 100 --- uAdc

Flatie Currtent (1) ID Rk 0 ohms 2.0 --- --- mAdc'
I)il lrenc( bet ween
,;e('t ions

Pulse Emission Is Ef = 6.0 V; 209 --- .. -

e pulse =50\
ip) =25u sec;
lrrz 200 pps

('apacitanc'e (No shield)
Cgp''sect ion Ef 0 1.2 1.8 ---- uf

('in 'sect ioi F f 0 1.4 2.4 - -- uuf
('out sect-ion I Ef = 0 0.20 0.36 --- --- uuf
('oul section 2 Ef = 0 0,22 0.42 --- uuf

Cgg Ef= 0 --- 0.011 --- uuf
Cpp Ef= 0 --- 0.50 --- u--

Grid Current Ic Rg 1.0 Meg 0 -0.3 0 -0.9 uAdc

Grid Emission Ic Ef - 7.SVdc 0 -0.5 --- --- uAdc
E( z -9.OVdc
Rk=0; Rg=1.0

Meg

Heater-Cathode ihg Ehk 4 4100Vd( -. . 5.0 - 10.0 uAdc
Leakiage .hk Ehk =-I 00 Vdc - - 5.0 --- 10.0 uAdc

Insulation of R(g-all) g-alt: Eg=--100 100 --- 50 Meg
Elucirolducs R(lp-all) Vd(': p-atl: Ep=,- 100 --- 50 Meg

-300 Vdc
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3.55.12 Table 3-93 lists general considerations for the application of this type.
The numbers refer to applicable paragraphs of this Manual.

TABLE 3-93. APPLICATION PRECAUTIONS FOR JAN-6111

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid, I 13.A, 1.3.9, 1.3.23,

Heater-Cathode, 1.3.30 3.1.3
Plate: Plate, Low, 1.3.50, 3.1.4, 3.1.9

High, 3.1.8 Interelectrode Leakage, 1.3.14
Low, 3.1.15 Gas, 1.3.9, 3.1.3
AC Operation, 1,3.20, 3.1.10 Control Grid Emission, 1.3.18
28 Volt, 3.1.15 Cross Currents, in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic In:stability,
Cathode, 2.1.3, 3.1.12 1.3.37
Fixed, 1.3.8, 2.1.3, 3.1.4

Positive Grid Region, 3.1.14
Contact Potentiai, 1.3.4, 3.1.4, Temperature

3.1.15

Resistancp Bulb and Environmentat,, 3.1.5

Control GriL vies, 1.3.9, 1.3.19,
1.3.22, 1.3.23 '.1.13 Mis ellaneous

Cathode Interface, 1.3.50, 3.1.9
Cathode, 1.3.33, 1.3.34, 1.3.35, Pulse Operation, 3.1.14

2.1.3, 3.1.12 Shielding, 3.1.5

Dissipation Intermittent Operation, 3.1.9
Electron Coupling Effects, 1.3.44

Plate, 2.1, 3.1.5 Microphonics, 1.3.56, 3.1.13

3.55.13 In addition to the considerations noted above, JAN-6111, as reflected in
Specilication MIL-E-!/189B, provides additiunal assurance Df pulse operation, ini-
tially at least, by an acceptance test requirement of 300 ra minimum peak plate
current with pulse voltage applied.

3.55.14 VARIABILITY OF JAN-6111 CHARACTERISTICS.

3.55.15 The following charts show the variation which must be expected amcng in-
dividual tubes. The variability boundaries were determined from the acceptance
limits given on the specification.

3.55.16 Figure 3-344 presents the limit behavior of static plate characteristics for
JAN-6111 as defined by MIL-E-1/189B dated 23 August 1955.

3.55.17 Figure 3-345 presents the limit behavior of transfer data for JAN-6111 as
defined by M1L-E-1/189B dated 23 August 1955.
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3.55.18 DESIGN CENTER CHARACTERISTICS.

3.55.19 TI -se typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.55.20 Figure 3-346 presents the static plate charaUcteristics of JAN-6111.

3.55.21 Figures 3-347 and 3-348 present the ty:.,xca1 nate transfer data for JAN-
6111.

25

Ib MAX

0 I

t20 LIF TES POW

I I ISt ICi i.... ,o-----

I I
a '

5-
w 0 -- - - - - - - -OI T - -

o0 so 75 100 I28 ISO 175
PLATE VOLTAK IN VOLTS

Figure 3-343. Typical Characteristics of Tube Type JAN-6111
Permissible Area of Operation
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Figure 3-347. Typical Plate Transfer Characteristic of Tube Type
JAN-6111
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SECTION 56

TUBE TYPE JAN-6112

3.56 DESCRIPTION.

3.56.1 The JAN-6112 I/ is an 8-lead, button- base subminiature twin triode having
a design center Mu of 70. The JAN-6112 has given satisfactory servict in audio-
frequency amplifier and phase inverter service.

3.56.2 ELECTRICAL. Electrical characteristics are as follows:
Heater Voltage .......................... 6.3 V
Heater Current, Design Center ............ .300 mA
Cathode .................... Coated Unipotential

3.56.2 MOUNTING. Nut specified.
400 400. 5 40" D 1 . . ..

404640. 3K )IK

it
2G•2

• -• .2 3 5 2 G . . . • I G

S LEADS k•"
.00 LPD IBASE SUB-

.017 DIIA. MINIATURE
.001 S PIN WITH

Zi LONG LEADS
* * oilt+.0 0 2

.-I -. 001
.A AX. DIAMETER

A1. L041V07 . .40WCH . TINNED WITHIN D
AL DWNS* IN NCES .O0O00OR LESS OF -- ",,

THE •,LASS PRESS]_

# MEAfIE FROM SASE SAT TO SU TOP.LIE AS DETERMINED SY ENCj GAGE OF .210 t .001.

* LEAD CAMETU TOMANC SMALL 000V4 KE* M.0 PROM THE GLASS TO .250 FROM The GLASS

,* ALTURNATVI LEAD LTh SMALL N .=0 ±: .015 WHEN CUT LEADS ARE MREQUIJRED 1Y PROCUREMENT
CONTRACT OR TU. CUT EAD SHALL KE ESSENTIALLY SQUARE CUT ANO THE MAXIMUM BRR SMAL
"N .003 INCREASE OVM THE ACTUAL LEAD DAMT.

Figure 3-349. Outline Drawing and Base Diagram of Tube Type JAN-6112

I/ The values and specification comments presented in this section are related to
MIL-E-1/190B dated 5 August 1955.
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3.56.4 RATINGS, ABSOLUTE SYSTEM.

3,56.5 The absolute system ratings are as follows:
IHeater Voltage ..................... 6.3 ± 0.3 V
Plate Voltage ...................... 165 Vdc

Reference MIL-E-IC Section 6.5.1.1 Plate Voltage
Grid Voltage, Maximum ................... 0 Vdc
Grid Voltage, Minimum ................. -55 Vdc
Heater-Cathode Voltage ................... 200 v
Grid Series Resistance ................. 1.1 Meg

" Plate Current ........................ 3.3 mAdc
Plate Dissipation ...................... .10 W
Bulb Temperature ...................... +2200C
Altitude Rating ........................ 60,000 ft

3.56.6 TEST CONDITIONS AND DESIGN CENTER CHARACTERISTICS.

3.56.7 Test conditions trnd dapign ce:rter characteristics are as follows:
Heater Voltag,, El ....... ............ 6.3 V
Plate Voltage, Eb 1.............00 Vdc
Heater-Cathode Voltage, Ehk ................ 0 v
Cathode Resistance, hk ............... 1500 ohms
Heater Current, If .................... 30C mA
Transconductance, Em .............. 1800 umhoa
Amplification Factor, Mu ....... .......... 70

3.56.8 ACCEPTANCE TEST LIMITS.
E
H1 3.56.9 Table 3-94 summarizes certain salient requirements set furth by the speci-

fication for which acceptance test limits exist. This table is in no wise intended to
include all the properties for which measurement limits are provided. Specification
MIL-E-l/190 B dated 5 August 1955 should be referenced to determine further as-
surance of satisfactory operation in any specific application. Measurement con-
ditions are the same as stated under Test Conditions and Design Center Character-
t-stics, unless otherwise indicated,

3.56.10 APPLICATION.

3.56.11 Figure 3-350 shows the permissible operating area for JAN-6112 as de-
fined by the ratings in MIL-E-1/190B dated 5 August 1955. A discusslo.1 of the,
permissible operatiiig area for triodes mnay be found in paragraph 3.1.2.

** Diffic•lty may be encountered if this tube is operated for long periods of time
with very small values of cathode current. No specification assurance of life
exists vnder conditions of cathode current approaching the maximum.
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TABLE 3-94. ACCEPTANCE TEST LIMITS OF JAN-6112

P E MEASUREMENT LLMITS

PROPERTY CONDITIONS INITIAL LIFE TEST UNITS
MIN MAX MIN MAX

Heater Current if 280 320 276 328 mA

Transconductance
(1) Sm 1500 2100 ..- ... umhos

Change in Sm --- - --- 25 %

individuals t

Transconductance is --- 15
(2) A m  1

Amplification Mu 60 80 -.--. .

Factor

AC Amplification Ep Ebb=OOVdc; 8.0 --- Vac

Ece = 0; Esig
0.2 Vac; Rk = 0

Platecurrent (1W 7b 0.50 1,10 --- .. . madc

Plate Current (2) 1t) Ec=-2.8 Vdc; --- 50 ...--- uAdc

Rk 0

Capacitance Cgp Ef - 0 0.8 1.20 -.-- . uuf

(without shield Cin Ef = 0 1,30 2.10 --. ... uul

Section 1 - Cout Ef = 0 0.16 0.30 ... ... uuf

Section 2 - Cout Ef = 0 0.21 0.35 --- uuf

Cgg Ef =0 --- 0.014 ---.. . uuf

Cpp Ef= 0 --- 0.80 ---.. . uuf

Grid Current Ic Eb=150;Ec = 0 0 -0.3 0 -0.9 uAdc

Rk =820; Rg= 1.0
Meg

Grid Emission Ic Ef = 7.5 V; 0 -0.5 --- --- uAdc

Ec= -4.0Vdc
Eb = 150Vdc; Rk=
0; Rg = 1.0 Meg

Heater-Cathode Ihk Ehk= +100Vdc --- 5.0 --- 10 uAdc

Leakage Ihk Ehk= -100Vdc --- -5.0 --- -10 uAdc

Insulation of R(g-all) Eg-alilO.-100Vdc 100 --- 50 --- Meg

Electrodes R(p-all) Ep-all -300Vdc 100 --- 50 --- Meg
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3.56.12 Table 3-95 lists general considerations for the application of this type.

The numbers refer to the applicable paragraphs of this Manual.

TABLE 3-95. APPLICATION PRECAUTIONS FOR JAN-6112

Voltages Current

Heater, 1.3.8, 1.3.17, 1.3.22, 1.3.27,
1.3.37, 1.3.51, 1.3.55, 3.1.11 Control Grid, 1.3.4, 1.3.9, 1.3.23,

Heater-Cathode, 1.3.30 3.1.3
Plate: Plate, I w, 1.3.50, 3.,.4, 3.1.9

High, 3.1.8 Interelectrode Leakage, 1.3.14
Low, 3.1.15 Gas, 1.3.9, 3.1.3
AC Operation, ' 3.20, 3.1.10 Control Grid Emission, 1.3.18
28 Volt, 3.1.15 Cross Currents in Multistructure

Control Grid Bias: Tubes, 1.3.28
Low, 1.3.4, 1.3.9, 3.1.3 Cathode, Thermionic Instability,
Cathode, 2.1.3, 3.1.12 1.3.217
Fixed, 1.3.7, 2.1.3, 3.1.4

Positive Grid Region, 3.1.14
Contact Potential, 1.3.4, 3.1.4, 3.1.15 Trmperalre
Resistance
Ressc lb and Environmental, 3.1,5

Control Grid Series, 1.3.9, 1.3.19,
1.3,22, 1.3.23, 3.1.13

Catholde Interface, 1.3.50, 3.1.9 Miscellaneous
Cathode, 1.3.33, 1.3.34, 1.3.35, 2.1.3 Pulse Operation, 3.1.14

3.1.12 Shielding, 3.1.5

Dissipation Intermittent Operation, 3.1.9
Electron Coupling Effects, 1.3.44

Plate, 2.1, 3.1.5 Microphonics, 12.56, 1.3.16

3.56.13 In addition to the considerations noted above, JAN-6112 as reflected in
Specification MIL-E-1/190B provides limited assurance of operation in the low
plate-voltsge, low plate-current region by an acceptance test for ac amplification
using grid leak bias; 100 volt plate supply and 0.5 megohm plate load resistance.
In this region any operation other than that described above must be questioned,
since most tube properties are not assured in the low-current and zero-bias regions.

3.5 ,4 VW R TA sIIIITY OF CHARACTERISTICS.

2 'C '15 The following charts skh:w the variation which must be expected between in-
d;, li,.. I tubea. The variabilitli boundaries were determined from the acceptance

4, g-ten on the specification.
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3.56.16 Figure 3-351 oresents the limit behavior of static plate characteristics for
JAN-6112 as defined by MIL-E-1/190B dated 5 August 1955

3.56.17 Figure 3-352 presents the limit behavior of transfer dita for JAN-6112 as
defined by MIL-E-1/190B dated 5 August 1955..~ ...............
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iguie 3-350. Typical Static Plate Characteristics of Tube Type JAN-6112;
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Rk : 1500 OHM
Eb'IQ00 Vdc
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Fig:re 3-352. Limit Behavior of Tube Type JAN-6112 Transfer Data;

Variability of lb
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3.56.18 DESIGN CENTER CHARACTERISTICS.

3.56.19 These typical curves have been obtained from data published by the origi-
nal RETMA registrant of this type.

3.56.20 Figure 3-353 presents the static plate characteristics of JAN-6112.

3,56.21 Figure 3-354 and 355 present the typical plate transfer data for JAN-6112,
and Rp, Sm and u Characteristics.
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Lii 41
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0 25 50 is 1001215
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Figure 3-353. Typical Static Plate Characteristics of Tube Type JAN-6112
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Figure 3-354. Typicai Plate Transfer Characteristic of Tube

Type JAN-6112
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PART IV

PROPERTY BEHAVIOR

4. COMPONENT STABILITY.

4.01 LIFE TEST DISTRIBUTION CURVES. Initial interchangeability alone is not
sufficient to guarantee a satisfactory equipment design. The equipment designer
must take into account not only the initial variability of tube properties but also the
stability of tube characteristics under the anticipated environmental stresses. It is
not sufficient to design an equipment which wlll function properly the first few hours
after it has been installed. Some equipments are called upon to give trouble-free
operation for hundreds and even thousands of hours, as in the case of fixed-station
installations. Consequently any design, to be rmliable, must take into account both the
variability and the stability of its integral components, throughout their operation
life. The Life Test distribution curves presented in this part, for tube types included
in Part II, show the initial distributions of essential properties and the observed
change with life of the average and spread of these distributions.

4.02 The empirical nature of these distributions sets them apart from the 7ssur-
ances calculable from the specification. The curves represent only an estimate of
the product description for a certain procure-Lent period. The equipment designer
should therefore vieweach curve as typical of the behavior of a group of tubes. The
recurrence of these patterns in future procurement can be predictcd only to the ex-
tent indicated by the specification limits shown on the individual drawing and by
knowledge of the natural processes at work -- which, for example, cause a decay
rather than an increase in average value, etc.

4.03 MEASUREMENT AND AGING CONDITIONS. The measjrementapd aging con-
ditions are those set forth in the applicable specification. Estimation of property
behavior under environmental and operating stresses other than those specified
should be approached with extreme caution.

4.04 DISTRIBUTION SAMPLING. Each distribution curve or histogram represents
datafrom a small sample of tubes manufactured during the period indicated on each
chart. This sample may be as small as three tubes per lot or as large as 20 tubes
per lot, depending upon the tube type and its production rate. Many lots may be pro-
duced er -h year or very few as the case may be. The data presented here was, in
the mail drawn from randomly selected lots from each manufacturer of the tube
type, unifor'mly chosen to cover his period of manufactuire during the recent calendar
year. The total sample size and the number of rnancucturers contributing data are
indicated for each plot.

4.05 VERTICAL SCALE OF PLOTS. The vertical scale of the plots was deliberately
omitted, since the sample size does not warrant strict intetpretation. The general
shape of the curves is presented solely to serve as a" eat~matrc -'f w',-,t might be
encountered in actual practice.
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SECTION 1

PROPERTY BEHAVIOR FOR JAN-lAD4

4,1 DISTRIBUTION CURVES.

4.1.1 The distribution curves below are based upon data from 190 tubes life-tested
by one manufacturer of the type during the period of July 1953 through November
1955. The specification limits shown are taken from MIL-E--1/20A dated July 9,
1953. Only data from lots accepted by the specification is used. Each distribution
curve includes data from all tubes still operative at the time associated with that
curve.
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42000
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I N5"C M
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Figure 4-1. Distribition of Transconductance for JAN-1AD4
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4.1.2 The distribution curves below are based upon data f rum 190 tubes life-tested
by one manufacturer of the type during the period of July 1953 Lhrovigh November
1955. The specification limits shown are taken from hfL-E-1/20A dated Jul, 9,
1953. Only data from lots accepted by the specification is used. Each distribution
curve includes data from all tubes utill operative at the time associated with that
curve.
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Figure 4-2. Distribution of Plate Current for JAN-1AN4
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SECTION 2

PROPERTY BEHAVIOR FOR JAN-2E30

4.2 DISTRIBUTION CURVES.

4.2.1 Thedistribution curves below are based upon 50 tubes (10 lots) life-tested
I manufacturer of the type during the year 1955. The specification limits shown a
taken from MIL-E-1/33 dated 5 February 1953. Only data from lots accepted by:
specification is used. Each distribution curve includes data from all tubes still c
erative at the time associated with that curve.
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Figure 4-3. Distribution of 'ransconductance for JAN-3E30
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4.2.2 The distribution curves below are based upon 50 tubes (10 lots) life-tested by
1 manufacturer of the type during the year 1955, The specification limits shown are
taken from MlL-E-1/32 dated 5 Februai y 1953. Only data from lots accepted by the
specification is used. Each distribution curve includes data from all tubes still op-
erative at the time associated with that curve.
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F,vrure 4-4. Distribution of Plate Current for JAN-2E30
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4.2.3 The distribution curves below are based upon 50 tubes (10 lots) life-tested by
I manufacturer of the type during the year 1955. The specification limits shown
are taken from AOL-E -/32 dated 5 February 1953. Only data f onm lots accepted
by the specificz'tion is used. Each distribultion curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-5, Distribution of Operation Screen Current for JAN-2FE30

WADC TR 55-1 4-6



SECTION 3

PROPERTY BEHAVIOR FOR JAN-3A5

4.3 DISTRIBUTION CURVES.

4.3.1 The distribution curves below are based upon I10 tubes (22 lots) life-tested bý
one manufacturer of the type during the year 1955. The specification limits skvwn
are taken from MIL-E-1/33A dated 14 January 1954. Only data from lots accepted
by the specification is used, Each distribution curve includes data from all tubes still
operative at the time associated with that curve.
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Figu.re 4-6. Distribution of Transconductance for JAN-3AS
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4.3.2 the distribution curves beluw are based upon 110 tubes (22 lots) life-tested by
one manufacturer of the type during the year 1955.. The specification limits shown
are taken from MIL-E -I/33A dated 14 January 1954. Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-7. Distribution of Plate Current for JAN-3A5
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SECTION 4

PROPERTY BEHAVIOR FOR JAN-3m4

4.4 DISTRIBUTIOI, CURVES.

4.4.1 The distribution curves below are based upon 30 tubes (6 lots) life-tested by
one manufacturer of the type during the latter months of 1955. The specification
limits shown are takenfrom MIL-E-1/34B dated 17 December 1954. Only data from.
lots accepted by the specification is used. Each distribution curve includes data from
all tubes still operative at the time associated with that cuirve.
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Figure 4-8. Distribution of Transcunductance for JAN-3Bi
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44.2 The distribution curves below are based upon 30 tubes (6 lots) life-tested by
one manufacturer of the type during th- latter months of 1955. The specification
limits shown are taken from MIL-E-1/34B dated 17 December 1954. Only data from
lots accepted by the specification is used. Each distribution curve includes data from
all tubes still operative at the time associated with that curve.
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Figure 4-9. Distribution of Plate Current for JAN-3B4
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4.4.3 The distribution curves below are based upon 30 tubes (6 lots) life-tested by
one manufacturer of the type during the latter months of 1955. The specification
limits shown are taken from MIL-E-1/34B dated 17 December 1954. Only data from
lots accepted by the specification is used. Each distribution curve includes data
from all tubes still operative at the time associated with that curve.
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Figure 4-10. Distribution of Operations Screen Grid Current for JAN-3B4
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SECTION 5

PROPERTY BEHAVIOR FOR JAN-5R4WGA

4.5 DISTRIBUTION CURVES.

4.5.1 The distribution curves brlow are based upon 124 tubes i~fe-tested by one
manufacturer of the type during the year of 1955. The specification limits shown
are taken from MIL-E-l/116A dated 4 March 1954, Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time assuciated with that curve.
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Figure 4-11. Distribution of Emission Current for JAN-5R4WGA
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4.5,2 The distribution curves below are based upon 124 tubes life-tested by one

manufacturer of the type during the year of 1055. The specification limits shown
are taken from MIL-E-1/116A dated 4 March 1954. Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-12. Distribution of Operation Current (2) for JAN-5R4WGA
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SECTION 6

PROPERTY BEHAVIOR FOR JAN-5Y3WGTA

4.6 DISTRIBUTION CURVES.

4.6.1 The distribution curves below are based upon 198 tubes life-tested by one
manulacturer of this type during the period of September 1954 through February
1955. Only data on lots accepted by the specification is included. Tube failures
within the accepted lots are included in the distribution curves. The specification
limits shown are taken from MIL-E-1/44A dated 14 January 1954.
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Figure 4-13. Distribution of Operation Current for JAN-5Y3WGTA
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SECTION 7

PLOPERTY BEHAVIOR FOR JAN-6AGf

4.7 DIS" RIBUTION CURVES.

4.7.1 The distribution curves below are based upon 210 tubes life-tested by two

manufacturers of the type during the period from December 1954 through November
1955. The specification limits shown are taken from MIL-E-1/45A dated 30 March
1953. Only data from lots accepted by the specification is used. Each distribution
curve includes data from all tubes still operative at the time associated with that
curve.
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Figure 4-14. Distribution of Power Output for JAN-6AG7
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4.7.2 The distribution curves below are based upon 210 tubes life-tested by two
nnnufacturers of the type during the period from December 1954 through November
1955. The specification limits shown are taken from MIL-E-1/45A dated 30 March
1953. Only data from lots accepted by the specification in used. Each distribution
curve includes data from all tubes still operative at the time associated with that
curve.
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Figure 4-15. Distribution of Plate Current for JAN-6AG7
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SECTION 8

PROPERTY BEHAVIOR FOR JAN-6L6WGB

4.8 DISTRIBUTION CURVES.

4.i.1 The distribution curves below are based upon 250 tubes life-tested by one
manufacturer of the type during the period of November 1954 through October 1955.
The specification limits shown are taken from M!L-E-1/197 dated 20 May 1953.
Only data from lots accepted by the specification is used. Each distribution curve
includes data from all tubes still operative at the time associated with that curve.
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Figure 4-16. Distribution of Power Output for JAN-6L6WGB
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4.8.2 The distribution curves below are based upon 250 tubes life-tested by one
manufacturer of the type during the period of Novetaber 1954 through October 1955.
The specification limits shown are taken from MIL-E-1/197 dated 20 May 1953,
Only data from lots accepted by the specification is used. Each distribution curve
includes data from all tubes still operative at the time associated with that curve.
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Figure 4-17. Distribution of Plate Current for JAN-6L6WGB
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4.8.3 The distribiutio, curves below are based upon 250 tubes lide-tested by one
manufacturer of the type during the period of November 1954 throu1 'i October 1955.
The specification limits shown are taken from MIL-E-1/197 dated 20 May 1953.
Only data from lots accepted by the specification is used. Each distribution curve
includes data from all tubes still operative at the time associated with that cirve.
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SECTION 9

PROPERTY BEHAVIOR FOR JAN-5636

4.9 DISTRIBUTION CURVES.

4.9.1 The distribution curves velow are based upon 600 tubes life-tested by two
manufacturers of the type during the period of June 1955 through December 1955.
The speclication limits shown are taken from MIL-E-1/168C dated 23 June 1955.
Only data from lots accepted by the specification is used. Each distribution curve
includes data from all tubes still operative at the time associated with that curve.
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Figure 4-19. Distribution of Transconductance for JAN-5636
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4.9.2 The distribution curves below are ,•.-d upon O00 "1-^. ,'f-tested by two
manufacturers of the type during the period of June 1955 tIh, :,taJh December 1955.
The specification limits shown are taken from MIL-E-I 16O(: daed 23 June 1955.
Only data from lots accepted by the specification is used. Eac¾ distribution curve
includes data from all tubes still operative at the time associated with that curve.
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Figure 4-20. Distributioi: of Plate Current for JAN-563R
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4.9.3 The c1,'?tblution cuves I -xcw ie based upon 600 tubes life-tested by two
manufacturer, -i te type during 0.e period of June 1955 tMrough December 1955.
The specixcai )n limtis skrwn are taken S'ora MIL-E-1/168C dated 23 June 1955.
Only data l'r iots acce'ted Lby 't•e spe-Ification is used. Each distribution curve
includes Jsia from all tub-, 5j : . t'tc ,1 the time associated with that curve.
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FigurL. 4-21. Distribution of Screen Grid Current for JAN-5636
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SECTION 10

tOPERTY REHAVIOR FOR JAN-5654!/AK5W

4.10 DISTRIBUV')"N ';uRVeS.

4.10.1 The distribution c',rvEs ie-iloware bese 4 upon more than 500 tubes life-tested
by both manufarturcLra oF the tube type during the- period of November 1951 through
March1952. Only the data on ThU accepted by the skecdfication are included. Tube
failuves within Lhe accepted lots are included in the distribution curves. The life-
test 1tains iricated are taken from the specification dated 26 January 1953.
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SECTION 11

PROPERTY BEHAVIOR FOR JAN-5670

4.11 DISTRIBUTION CURVES.

4.11.1 Theoe distribution curves are based upon 786 tubes representing tubes from
three manu••cturers ranging in date of p-oduction from October 1952 through April
1954. The 1000 hour data were insu/ficienit to est;.biasa a distribution. The sample
average is permitted by specification to shift as mxch et ., rins, the first O.
hours Af life test,
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Figure 4-23. Distribution of Transconductance for JAN-5670
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SECTION 12

PUPERTY BEHAVIOR FOR JAN-5672

4.12 DISTRIBUTION CURVES,

4.12.1 The distribution curves below are based uron 268 tubes life-tested by two
manufacturers of the type during the period of December 1952 through March 1955.
Only data on lots accepted by the specification is included. Tube failures within
the acceutance lIts-.' included in the distribution curves. The specification limits
shown are .Lken from MIL-E-1/280 dated 9 July 1953,
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Figure 4-24. Distribution of Tz ansconductance for JAN-5672
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SECTION 13

PROPERTY BEUAVIOR FOR JAN-5686

4.13 DISTRIBUTION CURVES.

4.13.1 The distribution curves below are laued upon 442 tubes life-tested by one
manufacturer of the tyl.- during the years 1954 and 1955. The specification limits
shown are taken from MiL-E-1/17I dated 20 May 1953. Only data from lots accepted
by the specification Is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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4.13.2 The distribution curves below are based upon 442 tubes life-tested by one
manufac t urar of the type during Otwe years 1954 and 1955. The specification limits
shownare takenfromMlL-E-1/171 dated20May 1953. Only data from Iota accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-26. Distribution of Plate Current for JAN-5686
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4.13.3 The dist'ibution curves below are based upon 442 tubes life-tested by one

manufacturer of the type during the years 1954 and 1955. The specification limits
shown are takenfrom MlL-E-1/171 dated20 May 1953. Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-27. Distribution of Screen Grid Current for JAN-S686
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SECTION 14

PROPERTY BEHAVIOR FOR JAN-5687

4.14 DISTRIBUTION CURVES.

4.14.1 The distribution curves below are based upon 390 tubes life-tested by one
manufacturer of the type during the years 1954 and 1955. The specificatiun limits
shown are taken from MIL-E-I/8OBdated 16 July 1954. Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-28. Distribution of Transconductance for JAN-5687
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4.14.2 The distribution curves below are based upon 390 tubes life-tested by one
manufacturer of the type during the years 1954 and 1955. The specification limits
shown are taken from.%lL-E -1/80B dated 16 July 1954. On]1 data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes still
operative at the time associated with that curve.
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Figure 4.29. Distribution of Plate Current for JAN -5687
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SECTION 15

PROPERTY BEHAVIOR FOR JAN-5702WA

4.15 DISTRIBU.'IIN CURVES.

4.15.1 The dibtributk;n curves below are based upon 60 tubes life-tested by one
manufacturer of the type during the period of April 1954 through November 1954.
Only data on lots accepted by the specification is included. Tube failures within the
accepted lots are included In the distribution curves. The specification limits shown
are taken from MIL-E-l/82A dated 28 October 1953.
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SECTION 16

PROPERTY BEHAVIOR FOR JAN-5703WA

4.16 DISTRIBUTION CURVES.

4.16.1 The distribution curves below are based upon 90 tubes lIfe-teted byone
one maiufacturer of the type during the period of April 1954 through October 1954.
954. Only data on lots accepted by the specification is included. Tube failures within
Ithe the accepted lots are included in the distribution curves. The specification limits
ownn shown are taken from MIL-E-1,/293A dated 16 July 1954.
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I SECTION 17
PR.OPERTY BEHAVIOR FOR JAN-5718

4.17 DISTRIBUTION CURVES.

,one 4.17.1 The distribution curves below are based upon 970 tubes life-tested by five
954. manufacturers of the type during the period of 1955 into 1956. The specification
ithin limits shown are taken from MIL-E-1/172B dated 5August 1955. Only data from
mit. lots accepted by the specification is used. Each dintribution curve includes data from

all tubes still operative at the time asmociaced with that curve.
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Figure 4-32. Distribution of Transconductance for JAN-5718
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SECTION ,9

PROPERTY BEHAVIOR FOR JAN-5719

4.18 DISETRIBUTION CURVES.

4.1b.1 The distribution curves below are based upon 1245 tubes life-tested by five
manufacturers of the type during the period of 1955 into 1956. The specification
limits shown are taken from MIL-E-1/173C dated 5 August 1955. Only data from
lots acceple'd by the specification is used. Each distribution curve includes data
from all tubes still operable at the time associated with that curve.
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SECTION 19

PROPERTY BEHAVIOR FOR JAN-5744WA

4.19 DISTRIBUTION CURVES.

4.19.1 The distribution curves below are based upon 61 tubes life-tested by one
manufacturer of the type during the period of March 1954 through October 1954.
Only data on lots accepted by the specification is included. Tube failures within
the accepted lots are included in the distribution curves, The specification limits
shown are taken from MIL-E-1/84B dated 16 July 1954.2
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SECTION 20

PROPERTY BEHAVIOR FOR JAN-5750/6BE6W

4.20 DISTRIBUTION CURVES.

4.20.1 The distribution curves below are based upon 422 tubes life-tested by one
manufacturerof thetype during the years of 1954 and 1955. The specification limits
shownare taken from MlL-E -1/9 dated 13January 1953. Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-35. Distribution of Converstion Transconductance for JAN-575O/bLAE6W
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4.20.2 Tho• distribution curves below are based upon 422 tubes life-tested by one
manufacturcr of the t)eduring the years of 1954 and 1955. The specification limits
shown are taken from MIL-E-1/9 dated 13 January 1953, Only data from lots ac-
cepted by thc specification is used. Each distribution curve includes data from all
tubes still operadve at the time associated with that curve.
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SECTION 21

2ROPERTY BEHAVIOR FOR JAN-5751

4.21 DISTRIBUTION CURVES.

4.21.1 These distribution curves are based on data for 930 tubes from two manufac-
turers. Production dates range from January 1953 through June 1954. Only data
from lots accepted by the spe 'ation is included. The distribution average for
AC amplification is permitted Wt as much as 17 percent during the first 500
hours of like test.
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Figure 4-37. Distribution of AC Amplification for JAN -5751
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SECTION 22

PROPERTY BEHAVIOR FOR JAN-6080WA

4.22 DISTRIBUTION CURVES.

4.22.1 The distribution curves below are based upon 380 tubes life-tested by one
manufacturer of the type during the period of January 1955 through October 1955,
The specification limits shown are taken from MIL-E -1/510B dated 5 December 1955.
Only data from lots accepted by the specification is used, Each distribution curve
includes data from all tubes still operative at the time associated with that curve.
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Figure 4-38. Distribution of Transconductance for JAN-60B0WA
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4.22.2 The distribution curves below are based upon 380 tubes life-tested by onef
manufacturer of the type during the period of January 1955 through October 1955,
The specification limits shown are taken from MIL-E -1/510B dated 5 December
1955. Only data from lots accepted by the specification is used. Each distribution
curve includes data from all tubes still operative at the time Associated with that
curve.
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Figure 4-39. Distribution of Plate Current for JAN-6080WA
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SECTION 23

PROPERTY BEHAVIOR FOR JAN-6112

4.23 DISTRIBUTION CURVES.

4.23.1 The distribution curves below are based upon 718 tubes (18 lots) life-tested
by one manufacturer of the type during the year 1955. The specification limits shown
are taken from MIL-E-1/190B dated 5 August 1955. Only data from lots accepted
by the specification is used. Each distribution curve includes data from all tubes
still operative at the time associated with that curve.
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Figure 4-40. Distribution of Transconductance for JAN-6112
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4,23.2 The dimtrihulstin cur•'e• tblnow tire bApd Uplxin 7,18 lutw'e (18 lots) lf00-lrxttd
by onr minuhcrturvr r)j the tyF;w during the yCar 2955, The nprvifliailmn imdnt
BNiwn art taken Irum MIL-L-1 1901 dated 5 Aupimit 195b. ONly dAtA trirm lht
aMcepthd by th, vpi-cificati•rn is used, Each distribution curv, hnc ludv• d•1a frptm
all tuNh8 still op'rative at the lime associated with that curve,
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Figure 4-41. Distribution of Plate Current for JAN-6112
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